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This Mk V Inertia Machine tests Mintex Brake liners under 
controlled conditions, for friction, fade and general perfor- 
mance. It subjects them to stresses greater than any met on 
actual service. The flywheels are brought up to a given speed, 
the brake is applied, and torque, brake drum surface tempera- 
ture and stopping rate are recorded. The Mk V, one of the 
largest machines of its kind in the country, generates up to 
184 million ft/lb kinetic energy—equivalent to the energy 
absorbed in halting 25 double decker buses from a speed of 
30 m.p.h. Together with many others similar machines in 
the B.B.A. laboratories it provides one of the reasons for the 





long and consistent service that Mintex brake liners give. 
Research has always been the heart of our business. It con- 
tinues today with greater emphasis than ever, making sure— 
and doubly sure—that 


yon cam rly ow 


MINTEX 


Mintex Brake and Clutch Liners are manufactured by British Belting & Asbestos Limited, Cleckheaton, Yorkshire, and are available 
from MINTEX Service Depots and Distributors throughout the country. 
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McKay Automatic Feed-line for 
decoiling, straightening and washing, operates 


a BRITISH CLEARING Blanking Press 
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‘Micronic’ single-stage fuel filters 
FINER FILTRATION 


These filters are made in both the twin-bowl type, as shown, and the 
single-bowl type. 

The Micronic plastic-impregnated paper element provides the extra fine 
filtration required for the protection of precision-made injection pumps. 
LONGER LIFE 
The paper of the Micronic element is folded in such a way to enable the 
greatest possible area to be packed into the available space. This provides 
a greater dirt-holding capacity and ensures extended element life. 

SUITABLE FOR ENGINES OF ALL SIZES 


The Purolator range of fuel filters caters for flow rates up to 60 G.P.H. 


—_—_— 


ORIGINATORS AUTOMOTIVE PRODUCTS 
OF PAPER FILTER - COMPANY LIMITED, 
ELEMENTS LEAMINGTON SPA, 


WARWICKSHIRE, ENGLAND 


Reed. 

Trade Marks: 
Purolator, 
Micronic 














PUR LATOR 








BORG & BECK COMPANY 
Regd. Trade Mark; Borg & Beck 





FOR ALL REQUIREMENTS 


ENGLAND 
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NEW LIGHTWEIGHT 
AIR MOTOR HOIST 
FROM ATLAS COPCO 





The well-known Atlas Copco MLT range includes air 

motor hoists ranging up to 10 tons capacity. The newest 

addition to the range is the smallest and lightest of all— 

the MLT 11 KR, with a lifting capacity of a } ton. 

PERFECTLY CONTROLLED SPEED AND COMPLETE SAFETY 
Despite its high capacity the MLT II KR weighs only 40 Ibs and is 





easily portable. The 4-cylinder air motor gives smooth starting and 
perfectly controlled speed from creep to 35 feet per minute. Complete 
safety is assured by the upper and lower limit stops and a powerful 
automatic brake which prevents racing in case of supply failure or 
when throttle is closed. 

The MLT 11 KR is equipped with roller chain and incorporates a 
number of design features which contribute to its high performance 
and the safety and economy of its operation. The four cylinder radial 
type piston air motor has precision made pistons, and exerts full 
torque regardless of throttle opening, permitting smooth starts at creep 


speed. All shafts are provided with roller bearings. The motor is splash 








lubricated. 








Capacity at Operating speed at full load: Standard Air consumption Weight 
85 psi lifting lowering height of lift at full load . 


Hose 


PRINCIPAL 
DATA 7 | 
¥,ton | 35 ft/min | 100 ft/min};  10ft 

















WIDE FIELD OF APPLICATION 

The fine throttle control permits effortless and safe lifting, lowering 
and positioning of loads. For this reason the new hoist is already in 
demand for servicing machine tools and assembly lines, in foundries, 
press rooms and shipping rooms, etc. It lends itself particularly well 
for work in pickling plants and other acid or salt-laden atmospheres, 
or where spark hazards must be eliminated. On shipboard this light 
portable hoist is invaluable for speeding up all kinds of repair and 
mainYenance work. 

A COMPLETE RANGE OF COMPRESSED AIR EQUIPMENT 

Atlas Copco manufactures portable and stationary compressors, rock- 
drilling equipment, loaders, pneumatic tools and paint-spraying equip- 
ment. Sold and serviced by companies or agents in ninety countries 


throughout the world. 


Atlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm 1, Sweden, 
or Atlas Copco (Great Britain) Limited, Beresford Avenue, Wembley, Middlesex 
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Covering Ever 


OF GEAR AND 
SPLINE HOBBING 


The unparalleled range of 
Original Pfauter hobbers 
meets every manufacturing need. 


May we forward literature? 


Model P type Production Machine. P5009 


Ovieo PFAU TERE CZES 


FOR PACF -POWER:PRECISION 


MANUFACTURING PROGRAMME 
Vertical Work Mounting 


Max. Gear 
width ins. 


Pfauter Max. Gear 
Type No. 
R16 
RSOO 
P250 
DRA Duplex 
P400 


P500 

RS1V 

P900 

RS2V 144 
P1250 192 
RS3V 21 
P1800 242 
P2500 243 


Bi 


ae NNW des 


Seow © Nr nw 


Horizontal Work Mounting 
P160 7 134 
RS9IK 114 27 
Worm and Thread Milling Machines 
SF 114 27 


Wa \Wel Ta 


ASSOCIATES LIMITED 


4 QUEEN STREET CURZON STREET 
Midland Office: Wilford Crescent, Nottingham. 


Model R16 
for instrument 
Gears. 


RS type Universal Machine. Mode! RS3V. 


PLEASE LET US DEMONSTRATE TO YOU 


Telephone: GROsvenor 8362-5. 
Telephone: Nottingham 88008. 


LONDON, W.1 
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where consistent 
critical depth and 
hardness are required 


Send your samples for trial hardening to 
prove the value of the Efco-Tocco 
induction process, producing a better 
product from less costly material 

Used at present for crank, cam and 
axle-shafts, pins, links, rollers, gears and 
bushes, there is a yet wider field of appli- 
cation where Efco-Tocco is the right 
choice 

Your components may well benefit 


may be first in the field 





Induction Hardening 








* If you have a hardening problem EFCO have the answer 


NRP 2005 ) 


sal ews ase ELECTRIC FURNACE COMPANY LIMITED 
to meet your requirements . NETHERBY - QUEENS ROAD - WEYBRIDGE © SURREY = Weybridge 109) 
Associated with Efco Ltd., Electro-Chemical Engineering Co Ltd , Electric Resistance Furnace Co itd 
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If you have it, Wards want it! 


If you want it, Wards have it! 


Ask for the Scrap Manager: 


SHEFFIELD Tel: 26311 BRITON FERRY Tel: 3166 MIDDLESBROUGH Tel: 3481 
LONDON Tel: Albert Dock 2841 GRAYS (Essex) Tel: Grays Thurrock 2237 MILFORD HAVEN Tel: 76 
BARROW Tel: 275 INVERKEITHING Tel: 460 PRESTON Tel: 86285 
BIRMINGHAM Tel: Victoria 2954 LIVERPOOL Tel: Bootle 3885 RINGWOOD (Hants) Tel: 981 


BRISTOL Tel: 653253 MANCHESTER Tel: Blackfriars 6348 WISHAW Tel: 26 


THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD - TELEPHONE 26311 (22 LINES) 
London Office: Brettenham House, Lancaster Place, Strand, W.C.2. Tel: TEMple Bar 1515 


roc commmee IN 
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THis is fhe tool for 


INCREASED PRODUCTIVITY 


impact wrench 


IZE 24 


Basically designed as a Nut Setting Tool, this Impact 


Wrench may be effectively used with the available 
Extra strong in design and , 
attachments for screwdriving, tapping, drilling, 


construction this tool incorpo- 


rates longer normal working life f - : 
grinding, wire-brushing or sanding. 


with minimum maintenance. 
R29 


WRITE FOR LEAFLET 1.W.202 


BALANCERS ; ROTARY AIR DRILLS 


eS NS NN NS NNN GENIE eS se 
ROTARY SANDERS «+ RIGHT ANGLE NUT SETTERS 


RIGHT ANGLE DRILLS ~* MULTIPLE SPINDLE UNITS ower ove) 1s 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTO 
Main Sales Office: 40 BROADWAY WESTMINSTER LONDON SWI 


Cable Address: ARMWHITOOL SOWEST LONDON Phone: WHitehall 5944 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3ill Grams: ARMWHITOOL TYNEMOUTH 
1603 
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The C.A.V. Automatic Electrical Gear Change Equip- 
ment enables a driver to concentrate on his job—safe control of 
the vehicle. It relieves him of all gear-changing operations, which for a 
public service vehicle on a busy route may number 4,000 per day. Gear 
changes are effected strictly in accordance with road speed and engine 
torque, so that driving is by accelerator and brake only. It makes the 
driver’s job easier and reduces wear and tear on the vehicle. Neutral is 
automatically selected as the vehicle slows to a stop, and reverse cannot 
be selected accidentally. An overriding control permits the manual 
selection of gears if and when required. This equipment is applicable to 
vehicles with direct-acting epicyclic gear-boxes, using either pneumatic 
or electro-hydraulic operation. 


The World’s Leading Manufacturers of 


Fuel Injection and Electrical Equipment 
C.A.V. LIMITED, ACTON, LONDON, W.3 


AP92 
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interchangeable, on the same 
mounting, with the standard 


Marles manual gear unit. 


THE 
TYPE 3 
‘UNIVERSAL’ 
UNIT 


Illustrated above is the Type 3 ‘ Universal’ 
steering gear which incorporates the 
hydraulic control valves mounted upon 
our type ‘861° manual gear. This is for 
use With a separate power pump and with 
power cylinders operating on the steering 
linkage. Further particulars will be sent 


on request. 


ADAMANT ENGINEERING CO. LTD., DALLOW ROAD,‘*,LUTON 
Sole proprietors of the Marles Steering Company Lid. 


Telephone : Luton 2662 (4 lines) Telegrams : Adamant, Phone, Luton 


MARLES 














Thinking 


about an 


. 
oscillograph? ad 

If you are experienced in the 

design of high quality instruments, our 

Technical Director would be glad 

to hear from you. 





FOR USE IN ELECTRONICS? From the wide range of single and double-beam 
instruments, a model is available to suit the requirements of all sections 
of this expanding industry. 


IN INDUSTRY ? Diverse industries are finding solutions to their design and production 
difficulties with the aid of the Cathode Ray Oscillograph. Our Technical Advisory 
Service will be pleased to help you with your specific problem. 


IN SPECIALISED FIELDS? Unusual types of oscillograph have been designed for 
specialised applications in the Hydraulic, Marine and Ultrasonic fields. 
We shall be pleased to consider specific development projects. 


For technical 
information, 
write to: 


COSSOR worevnenrs uinirep 


The Instrument Company of the Cossor Group 





= 





COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, N.5, ENGLAND 


Telephone: CANonbury 1234 (33 lines) Telegrams: COSSOR, NORPHONE, LONDON Codes: BENTLEY'S SECOND Cables: COSSOR, LONDON 
TAS/CL.I 
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your automatic choice 


Battery of Herbert Auto-juniors at Moss Gear Co. Ltd. 


For high-production repetition work with 


consistent accuracy. 


Greatest output per foot of floor space at 
lowest labour cost per plece—one operator 
and one tool setter can keep from four to 


six machines in continual operation. 


Power, rigidity and speed ranges to take full 
advantage of Ardoloy and other carbide 


tooling 


All operations except chucking and removing 


the work are entirely automatic. 


Herbert Auto-lathes are made in five sizes: 
Auto Junior—8}" swing. No. 3A—12}" 
swing. No. 4—16}" swing. No, 5A—25” 
swing and, for large diameter light work, 


No. 5A 33—334" swing. 


Available for Early Delivery 
isk jor brochure + 


‘Production on Herbert Auto-lathes” 


Herbert No. 4 Auto-lathe at Moss Gear Co. Litd., machining rear wheel 
hubs from medium carbon steel forgings. 








LTD., COVENTRY 
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The range of crankshafts going through our factory sometimes covers nearly a hundred different types. 


It is more than possible that we can handle your requirements, whether they be for small 
refrigerator eccentrics or diesel engine crankshafts. 


June Ist 1000 Kilometres International Sports Car Race, Nurburgring 
Ist again, Aston Martin (S. Moss and J. Brabham) 
—with Laystall crankshaft 


LAYSTALL ENGINEERING CO. LTD. 


53 GREAT SUFFOLK STREET, LONDON, S.E.1. Telephone: WAT. 6141 
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An open-sided machine. tt er 
. . . TT 

Jigless boring method for the toolroom or for production. 

Constant horse-power at all speeds. 


¢ vaggerated bat /4/ 


Automatic precise positioning of table and spindle head. 

Automatic depth control. 

Power-operated tool lock. 

Precise co-ordinate location of work and spindle by centralised 
push-button control. 

Capable of milling up to the full horse-power of the spindle motor. 











The smallest of the range of DeVlieg Jigmils, the 2B/36, is now built by us in a new 
specially equipped plant. Its capacity is 24” (vertical); 36" (horizontal) and has a 2” dia. spindle. 


AD.307 





HERBER Fr LTD., COVENTRY ~ FACTORED DIVISION, RED LANE WORKS 
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FOR FITTING GIRLING 
REPLACEMENT SHOES 


Girling replacement They save you 
shoes are inspected (AR garage time by 
to the standard of .S . being perfectly 
original equipment , simple to fit 





2 They are correctly 


riveted or bonded They ensure that the 


and presicion lining fits tight to 
the shoe platform 

ground to HH RHE Site S and so avoids this 

specified contours SHH nH, kind of gapping 


© They bed down a ‘a, Ne, 6) 
quickly to full q AA They are your 
contact area ~. oD: fj assurance that 
and give highest STINK | your vehicle braking 





efficiency braking 


in minimum time wood ahead 





Don’t reline—replace with 
GIRLING FACTORY LINED 
REPLACEMENT BRAKE SHOES 


GIRLING, 


THE BEST BRAKES IN THE WORLD 














GIRLING LIMITED + KINGS ROAD : TYSELEY « BIRMINGHAM 11 
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When you're dreaming up plans to increase production it’s time to wake up to AZOFLEX. It’s the 

only process to apply a controlled quantity of developer, thus ensuring optimum quality at all 

running speeds—and it’s the only daylight reflex copying process. There are no dangerous 

chemicals and because no ducting is necessary to take away offensive fumes, machines are freely 
movable from place to place. Exposing, developing 
and print delivery are completely synchronised and 
Output is virtually as fast as the operator. In plain 
language the AZOFLEX MODEL 42/63 can produce more 
than one hundred 20” x 30” prints an hour at a lower 
cost per print than you ever dreamed. 


AZOFLEX MODEL 42/63 MARK Ii 

Synchronised printing and developing machine. Capacity : 
cut sheets and rolls up to 42 in. wide. Printing speed: 
from 6 in. to 154 ft. per minute. Dimensions: Height 
50 in., width 71 in., depth 52 in. with delivery tray 
extended. Weight: approximately 850 Ib. 





Enquiries to: Ilford Limited, 


Industrial Sales Dept., AZ13C 
| F Ilford, Essex. 


Telephone: ILFord 3000 








MACHINES AND MATERIALS FOR DRAWING OFFICE PHOTOPRINTING 
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at ROM 


smooth the flow 
of power 


| understand Ransome & Maries make a special 

study of lubrication problems ? 
We do indeed. A bearing’s performance is governed by correct 
lubrication as much as by correct design and materials. 
The cage location area is one of vital importance. The lubricant 
must also protect the highly finished surfaces from corrosion and 
help to dissipate any undue heat. To fulfil these requirements, 
we have a team of lubrication specialists at work. 


What special lubrication problems do they have to deal with? 
Our Technical Department study each case individually before 
making their recommendations. They may advise on grease for 
horizontal or vertical shafts, with the correct housing design and 
method of packing. If oil is used, the recommendation may 
involve lubrication by oil splash, a controlled oil level, drip feed 
or wick feed, and so on. All the time, of course, the various 
oil companies are developing new lubricants and these we subject 
to stringent tests before we recommend them for any application. 


y } What about lubrication at ultra-high speeds? 
RANSOME & MARLES ’ Research into this is continuous. Operating speeds, loads and 
BE ARING CO iTD temperatures are steadily rising and every week brings fresh problems 
, 24 for solution. Aircraft and guided missiles are the obvious—but by no 
Newark-on-Trent England means the only —instances. Speaking generally we recommend 
Telephone Newark 456 lubrication by oil flood or vapour mist for the very highest speeds. 
Telex 37-306 We have built up extensive data on this and allied problems. If you 
get in touch with our Technical Department they'll be only too glad 
to talk lubrication with you. . 
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Sterling achievements 





span the history of an era 


. and help to make that era memorable. 
The continuing success of Sterling Metals is due to their ability 
to supply castings of the highest quality 
in the desired quantities at the right time. 
Today as in the past, Sterling Metals offer the 
greatest technical experience augmented by quality control 
of production which is second to none. 
Sterling Metals are the acknowledged experts in casting aluminium 
and magnesium alloys by sand, die and precision mould processes, 


and in making engine blocks and cylinder heads in high duty iron. 
Sterling Metals are at your service 


Cast iron cylinder head ® 
for Austin A35 car. 


By courtesy of Austin Motor Co Ltd. 


ee 
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STERLING MEPALS LTD 


NUNEATON : Nuneaton 4221 
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ris 1s NEW! 


100% ACCURACY AND FINISH 


& Adaptability 
* Low Capital Outlay 


*& Space Saving 


* Integral Cam Feed 


” Super Precision 
Bearings 


The FB4F Fine Boring Unit Head illustrated above 
incorporates an independent feed motion, transmitted 
to its spindle quill through a simple plate cam, which 
can be designed to give a fast approach and varying 
rates of feed. The robust spindie and quill, together 
with super precision spindle bearings, ensure a high 
degree of finish and roundness. 


H h D isi 
I 9 i e ¢ § ! 0 ni These self contained units are readily adaptable for 


a wide variety of applications without need for costly 
‘ set ups. 
ul m ent Particularly suitable for mounting on simple base 
plates together with the necessary work holding fixture 
enabling single purpese units to be constructed for the 
DESIGNERS AND MANUFACTURERS OF SPECIAL minimum of time and cost. Wide range of speeds and 
MACHINE TOOLS feeds obtainable by changing feed cam and motor 
pulley. 
BLETCHLEY BUCKS ‘‘Descriptive brochure on request.” 


Phone: BLETCHLEY 3403/4/5 


cy 


Manufactured by :— 














= 
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hop into driving seat, self-starter, goodbye wife, 
and off. All well. 


What if boot wouldn't lock properly ? All not well. 
Niggling doubt. Somebody pinch golf clubs... 





Blasted boot can’t trust with golf bag? What use car with boot 
like that? Liability. Get rid of. Discard. Do without. Walk. 
Healthy? Bus queues. Drizzle. Miss appointments. 

Lose hope. Lose wife. All up. 


Ah! but Wilmot Breeden made boot-lock ! Made boot lock. 
Sound design, infinite patience, metallurgy, 
research, brutal testing, photo-micro-scrutineering. 


Safe now. For ever. 


Not only boot-lock. Door locks, door handles, window- winders, 


bumpers rear, bumpers fore, ignition key, steering wheel, likely. 
Virtually every British car roads today carries some components 


Wilmot Breeden. Reason why. Hurray. 


WILMOT BREEDEN are at Birmingham: also at London, Manchester, Bridgwater, Glasgow, Melbourne, Toronto. 
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SIMMONDS MAKE NUTS FOR BUSY PEOPLE 


Simmonds, the self-locking nut specialists, also make 
standard nuts faster than you can use them—bar turned 
and cold formed, in a wide range of sizes, 

steels and finishes. There are so many you can always 
get exactly the nut you want. If you need a special 

nut or turned part for a special job you can get that 
too. Just contact Simmonds. - 


=e ™\ 8A 5 OD 


SIMMONDS AEROCESSORIES LIMITED 


Branches : London, Birmingham, Manchester, Glasgow, Stockholm, Copen- 
hagen, Ballarat, Sydney, Johannesburg, Amsterdam, Milan and New York 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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Cold formed double chamfered steel nuts 
Full nuts 

Slotted nuts 

Round top castle nuts 

Thin lock nuts 

Special nuts 

Root nuts 

Special cold formed nuts 


TREFOREST, PONTYPRIOD, GLAMORGAN 














Shell meets the 
demand for DERV 
all over Britain 


To give the best possible service to 

the increasing number of diesel powered 
transport vehicles now in operation, 
Shell have established a nation-wide 
network of agencies selling SHELL DERV. 
Wherever you send a diesel vehicle you 
can be sure that a SHELL DERV 

station will be close at hand. Your drivers 
can pay cash for SHELL DERV or 

by showing a Shell “ Authority Card” 
they can refuel by a system of 
pre-arranged credit at any Shell agency. 


YOU CAN BE SURE OF SHELL DERV 
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DISTRIBUTORS OF BAe IN BiUILIK 
IN GT. BRITAI 
J. A. NORDBERG LTD 
171 QUEEN VICTORIA ST. 
LONDON, €.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 
Tel: Garstang 3308 
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MIDCYL RESEARCH 


helps smooth out problems 











tj #* 


it is the continued research of Midcy/ that 
helps smooth the way of the Auto Engineer 
with such of his problems as are associated 


with Cylinder Blocks, Cylinder Heads, Camshafts 
and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO 


- LTD., SMETHWICK, STAFFS 





RADIAT @aa@ 


cool efficiency behind 


the hottest. styling 


CMF give a design and manufacturing 
service, which has been confidently and 
confidentially used by automobile engineers 
for more than fifty years 





COVENTRY MUTOR FITTINGS 


COVENTRY ENGLAND Tel 3144-5-6 Cogeni 








ALLOY STEELMAKERS - FORGEMASTERS ~- STEEL FOUNDERS - HEAVY ENGINEERS 


7 FIRTH BROWN 
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Switch from this 





and step up production... 


For working within close limits, an Anglepoise is simply indispensable. 
However good a worker and his eyes may be, he must see the job. 
This applies in all fine work, drilling, assembling, etc., where instantly 
adjustable close-to-the-job lighting is a sheer necessity. 

Anglepoise throws a clear, concentrated light right on and into the 
work, not in the operator's eyes, follows the job from any position or 
angle, degree by degree, at a finger-touch and ‘stays put’ in any required 
position—and out of the way when not needed. It needs only a low- 
powered bulb for high-class results—a big saving on the lighting bill 
(it can be supplied with a small shade for low voltage systems). Why not 
learn more about this fine lamp by sending for Booklet A 


reaey Anglepoise sv 


Regd. 


Sole Makers: HERBERT TERRY & SONS LTD - REDDITCH - WORCESTERSHIRE 





* A SUGGESTION FOR 
MACHINE MANUFACTURERS :— 
Why not fit your products with 
Anglepoise ? We will submit 
samples on approval. 








Automobile Engineer, July 1958 








hook diffuser on brackets... 


and it’s done! 


it’s so simple with 


fluorescent fittings 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


34 


Discreet diffused fittings for the Chairman’s office. Steel or 
‘Perspex’ reflectors for the factory. Handsome glazed 
units, like the one illustrated, for shops or stores. 
Dozens of different designs, decorative or strictly 
functional. Sizes from 1} ft. to 8 ft. single or twin lights. 
The range is wide, the choice is yours—but one thing 
they will all have in common is this G.E.C. basic channel 
—the basis of a hundred and one different light fittings. 
Economical to install, simple to fit, easy to maintain 
—the brilliantly successful ‘101’ range—the reality 

of a complete lighting service. Send for 

profusely illustrated catalogue. 
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KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, § 


Telephone: Horsforth 2821 











Automobile Engineer, July 1958 











The logical advance in fq Glu! 


OLD WAY 


Threaded studs were 
spot welded(or inserted 





if die-cast) to the name- 
plate. To hold this in 
position, washers and 
nuts were laboriously 
assembled with great 
difficulty especially on 
blind applications 





THE SALTER WAY 


Studs are cast in with 





. WAN WAN the nameplate, and the 

- yy Ya Fixes are simply pushed 
x Pi on, even on blind appli 
“WwW FIXES ON STUDS cations. The whole 





firmly retained with an 


even spring tension 











Save material-reduce assembly time 








When it’s a question of assembling components machining operations. A large standard range is 
in any engineering field, Salter Retainers are the at. your immediate disposal, and we should 
answer. They replace nuts and bolts, screws, welcome the opportunity to assist in developing 
cotter pins, and eliminate expensive threading and special retainers to solve your problems. 





NEATER — MORE POSITIVE — PERMANENT RETAINING 
Send for the Salter Retainer 
catalogue — no designer is 
aac SA I ER 


Circlips Fasteners Retainers 


Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 
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SUSPENSION UNITS 


ior the av et 
VEHICLE 


HEAVY-DUTY 
CONE BUSHES 


Accommodating pivotal movements such as those 
in suspension linkage and spring pivots, these 
bushes are relatively free torsionally, adding but 
little to the spring stiffness. They are very stiff 
axially and radially and support heavy loads. 


SPHERILASTIK 
BEARINGS 


Permitting universal pivotal movements combined 
with large loads, Spherilastik bearings are being 
used with great success on a number of new 
suspension systems. Rubber is bonded to the 
spherical inner member and to the outer member 
which is in three segments. Force-fitting in the 
housing pre-loads the rubber to increase life and 
load capacity. 


ULTRA-DUTY 
SHACKLE PINS 


These are made in two types, one as 
illustrated and the other a still heavier 
duty type. They are giving amazingly 
long mileages in spring shackles on 
heavy vehicles. 


Whatever your suspension, transmis- 
sion or vibration problems may be, our 
engineers are always at your disposal. 


ae oe x 2. a 














THAMES TRADERS 


INCORPORATING PHILIDAS SELF-LOCKING NUTS 


Photograph by courtesy of Ford Motor Co, Ltd. 


i 
FORD consistently rely on 


PHILIDAS . 


Under conditions of extreme temperatures or vibration these locknuts 


YIELD ONLY TO A SPANNER 


Self-locking for the Automobile, Aircraft, Electrical and 
Engineering Industries. Wheel Nuts, Anchor Nuts, Strip Nuts, etc. 
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ONE-SHOT 
CENTRALISED 
LUBRICATING 

SYSTEM 

















HN 


_— 
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The advantages of centralised 
systems for bearing lubrication 
are fully appreciated as an aid 

to production. Enots 
comprehensive range of 
lubrication equipment 

is adaptable to every 

industry and is indeed 

saving time, money 

and effort in the modern 
factory by reducing the number 
of breakdowns, eliminating 
costly repairs and adding years 
of service to the machine. 


Send now for a 
complete set of fully 
informative booklets 
which are free on request. 





Straight through 
with 


‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors 
UH25 
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HEGNAN-DYNAMATIC 
DYNAM OM ETERS 


These Dynamometers are in widespread use for testing all kinds 


of prime movers. They operate upon the Eddy-Current principle. 


The rotor is surrounded by a stationary electro-magnetic coil the 


excitation of which creates the desired resistance to rotation. 


Electronic control is normally employed, providing very desirable 
torque/speed characteristics. The control panel can be set at any 


desired distance from the Dynamometer. 


Special high-speed models are available for testing such prime 


movers as gas-turbines. 


ALSO 


HEENAN TEST HOUSE ACCESSORIES 


ENGINE CRADLES, CARDAN SHAFTS, STARTING GEARS, WATER COOLERS AND ALL 
OTHER AUXILIARIES 


HEENAN & FROUDE LIMITED Engineers WORCESTER 
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in a class of its own... 


...anda first by any standard is 
ensured with Geon PVC. 
Versatile Geon ... made into leathercloth 
with a wealth of transport applications... 
demonstrating its unique 
fitness for purpose in trims and panelling, 
upholstery and coupé-hoods. 
Produced in a wide range of colours and textures, 
Geon PVC leathercloth is equally at home in 
cars, coaches, lorries and buses. 
It is completely resistant to scratching and 
staining, weather and fire, and 
can be Kept clean easily 
with soap and water. 
Write for Booklet No. 116 for full 


information about Geon PVC 


The illustrations show three uses of Everfiex leathercloth 
made by Bernard Wardle (Everfiex Ltd) 
with Geon PVC. 


Geon is a reg’d trade mark 


British Geon Limited 


SALES & TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON Wl HYDE PARK 17321 
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tomorrow’s motorist 
will insist on 


Stainless Steel fittings 





V 











issued by the makers of the famous ‘Staybrite’ Stamless Steel 


FIRTH-VICKERS STAINLESS STEELS LTO. SHEFFIELD 
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One-third of Britain’s SH T SL 


Molten iron being charged 
into an open hearth furnace at 
Abbey Works 


to The Sales Manager: 
Sheet and Plate— 
Abbey Works, 

Port Talbot, 
Glamorgan. 

Electrical Sheet — 
Orb Works, 

Newport, 
Monmouthshire. 
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THE STEEL GOMPANY 
OF WALES CEMITED 


is made by 


).»)) 
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The slabbing mill motor room at 
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PERFECT 


There is no need to clutter up your mind 

with a lot of details about seals if you just 
remember that there is a SuPerfect Seal for every 
application. The experience gained over 25 years 
in overcoming every possible sealing problem is at 
your command and technical representatives, in 


i FACE TYPE SEALS 
: 
i 
i 
all parts of the country, can call on you at the ' 
f 
a 
A 


ROTARY SEALS 
RECIPROCATING SEALS 
SPLIT SEALS 

‘O’ RINGS, ETC. 


CTORY CENTRE, BIRMINGHAM, 30 


shortest notice. 


SUPER OIL SEALS & GASKETS LTD., F 
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One of the most modern foundries in the world is the new Shotton Bros. foundry at Halesowen. 
It is “modern” not only because of the up-to-the-minute and forward thinking that 


has gone into the plan. From the intake of raw material, through the automatically 
controlled sand treatment and handling plant, the control of furnaces, 

the mechanised moulding shop, core shop, and pattern shop, to the heat treatment, 
inspection, and despatch departments, the layout and detailed equipment alike 
show forward thinking based on unrivalled experience. This new foundry 

has been laid down largely to handle numerically large orders. 

Shotton Bros. original foundry at Oldbury —modernised through the years 

will concentrate on producing the more intricate and small demands. 

Take the best of modern techniques, add 64 years’ experience 

—that’s Shotton Bros., and you can depend on it! 


precise 


quality 


control 





of 
repetition 


castings 


r 
BLACKHEART As \ ‘ 
ee e 


MALLEABLE 


IRON CASTINGS / 


SHOTTON BROS. LIMITED 


MANCHESTER STREET FOUNDRY 
OLOBURY . BIRMINGHAM . Phone: Broadwe!l!i 1631 
t 1 t This company participates in the research, technical and productive resources 
MEMBER OF THE BIRFIELD GROUP of the Birfield Group, which includes Hardy Spicer Ltd., Laycock Engineering Ltd., 


TET Kent Alloys Ltd., Forgings and Presswork Ltd., and many other famous firms. 
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new ,~MULTIPLE 


nut runner units 


produce torques of 


gy Vier * = = 
3 5 Ibft. | jam = 


prs) a , 

For years we’ve been making pneumatic multiple a we Tr) | ‘ 
nut runner units with motors producing torques \ ’ 
of up to 50 Ib. ft. The mew Desoutter motors produce = -_ anes 
torques of up to 135 lb. ft.—without consuming | _ al 
any extra air. , 
What’s the big secret ? A motor with a 2-speed i 

-. y BR atte meee 

ty a es 








gearbox. This motor works at fast speeds for 
running down nuts, at slow speeds for tightening up — : 
and the change of speed is automatic. | cntiessmnbabanssaeiibes 4... 
Compared with any other multiple units these new ‘S 4 
Desoutter tools give three times the performance — sense 
or the same performance at one third the air consumption — 
with even greater uniformity of torque. 
Desoutter Multiple Nut Runner Units are designed and made 
to individual requirements and are available 
in a wide range, for torques from 8 to 135 Ib. ft. 
Send for descriptive .eaflet or, if you would 
like our representative to call, drop us a line 
and we’l) arrange it. 


‘nf Desoutter 2-Sp 


onwnve'man co  MQUltiple nut runner units 


(Vauxhall Motors Ltd.) 
DESOUTTER BROS LIMITED, THE HYDE, LONDON, N.W.9. TEL: COLINDALE 6346 (5 LINES). GRAMS: DESPNUCO, HYDE, LONDON 
CRC3I9M 


‘ 


Automobile Engineer, Fuly 1958 














RINGS 


The continuing improvement in the 
standard of performance of the modern 
road vehicle results in ever-increasing 
demands being made upon the compon- 
ents. The Clayflex Principle is a 
recognition of the need to provide a 
flexible bearing which, by design 
improvement, has the capacity to meet 
the more arduous conditions imposed 
upon it by everyday modern motoring. 
The success of the Clayflex Principle 
lies in the combination of two familiar 
techniques, chemical bonding and press- 
ure bonding. The well-known advantages 
of the pressure bond obtained by con- 
trolled rubber deformation upon 
assembly are reinforced by the addition 
of chemical bonding of rubber to inner 
member. It goes without saying that 
the claim to success could not be made 
unless the technical improvement in- 
volved no additional cost. Clayflex 
Bearings are competitive. 


WELLESBOURNE - WARWICKSHIRE - ENGLAND 
Phone. Wellesbourne 316/7/8 Groms.Clatonrite Wellesbourne 
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GRAVITY DIE CASTINGS 


Examples of Aluminium Alloy Castings sup- 
plied on regular delivery ON TIME—Fluid 
Flywheel Rear Casing in L.M.23. 


PRESSURE DIE CASTING 


Our large capacity battery of Pressure die 
casting machines delivers large quantities 
for continuous supply including these 
Frames in Zinc-based Alloy BS.1004A. 


ALUMINIUM SAND CASTINGS 


The Aluminium Foundries also include 
mechanised and jobbing sections and many 
intricate castings, such as these Cylinder 
Heads in L.M.4 Aluminium Alloy, are 
produced in quantity. 


GREY IRON CASTINGS 


Our highly mechanised Iron foundries can supply 
castings up to 500 lbs. weight from the five 
mechanised units or up to § tons from the floor 
casting foundry. 


West Yorkshire  ° Foundries Ltd. 


HANOVER HOUSE, HANOVER SQ. W 
Telephone: MAYfair 856 
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AIR EJECTION 


gears your 
production to 
machine speed 


Compressed air scientifically applied 
to many production problems 
produces speedier operation and 
work removal. Schrader Air Ejection 
Sets are designed to do just that. 
When fitted to a press or other machine 
é. 4 } the controlled air blast is synchronized 
=. a to operate at machine speed, 
4 oS increasing the output and reducing 
y ‘a operator fatigue. The pilot valve in the 
: circuit times the duration of 
the air blast and also its operation 
at any point of the machine 


eae 
This Air Ejection Set installation shows cam 
operation off the press crankshaft. It will 
provide an air blast timed for a fraction of cycle. May we discuss how air ejection 
a second, or longer, at any desired point in ; earn . 

the press cycle. If required the air blast can will help gear your production 
be continued after press motion has ceased. to machine speed ? 


Pipette ol te thee eee & pert ise 


To: A. SCHRADER’S SON (Division of Scovill Mfg. Co.) 
829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 


Please send details of Schrader Ejection Sets 
and Air Control Equipment. 
I  ccisckdecisnnnninn 


ADDRESS.......... 
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Ferodo- Automatically First 


On ROLLS-ROYCE Automatic Transmission 
BORG WARNER Automatic Transmission 
FERLEC Clutch - NEWTON Drive 
STANDRIVE 





Ferodo technicians developed materials exclusively for 
each individual type of transmission whether oil immersed 
or dry. They are giving the smooth, long lasting 
trouble-free service that is associated with any 
component bearing the name... FERODO. 


F e ee 2 D  ¢ Friction Materials 


for the automotive industry 


FERODO LIMITED - CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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Hiduminium 








there is 


With steadily-rising labour costs, every non- 
essential operation along the production 
line assumes increasing significance. 
One of these recurring operations has 
been the precision thread-cutting of screw 
holes, which, in assembly, have (equally 

a dg Van t a g e precisely) to be registered together. 
But the tapping, self-locating screw eliminates 
all this, and permits assembly by less-skilled 
labour. And the cross-recessed head 
version is designed for use with power- 
drivers—without a scratch of damage to worker 
or job. The tapping screw is demonstrably 





quicker—cheaper—stronger—safer 
than the conventional machine screw. 
Such plain advantages pay such 
handsome dividends ! 


in tapping screws 








LINREAD LTD + COX ST + BIRMINGHAM 3 


Slotted and Phillips recessed head machine screws and tapping screws - High tensile hexagon headbolts and setscrews 
Aircraft bolts, screws and rivets * Sems + Rivnuts + Custom designed cold forged fasteners - Alex Screwplugs 
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SPIRAL BEVEL GEARS... 








Amongst the largest producers of spiral 
bevel gears in Europe, we at The Moss 
Gear Co. have those many years of 
experience that do so much to 
smooth away design and production 
problems. You will find our technical 
staff happy to work with you— 


and their advice invaluable. — > 
__-AZ up to all 


= requirements 
<L : 


THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24 


Phone: ERDington 1661-6 Grams: ‘Mosgear Birmingham’ 
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Aero Research Ltd 


ANNOUNCE 


that from June 30th 1958 


the Company will be 


known as 


CIBA(A.R.L.) LTD 


Makers of synthetic resins for industry 


REDUX RESOLITE 
AERODUX ARALDITE 





AEROLITE AEROWEB 


(registered trade names) 


CIBA (A.R.L.) LTD 


Duxford, Cambridge 
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PRICES 


Finished * Blanks 

, + Reamers for sizing 

The benefit of our lower — a ‘Grinding 
roduction cost is yours. } Limit Nominal 

P 4 \ : re +0'030" 10-040" 











The considerable demand for Wimet 
Expansion Reamers has resulted in 
the introduction of new manufac- 
turing methods. These have led to 
lower costs which are now being 
passed to you in the form of lower 
prices. 

Wimet tipped tools already possess 
a life many times greater than 
ordinary tools and in the Expansion 
Reamer this is multiplied many 
times over by the ability to expand 
it and regrind to size. 

Delivery of all commonly used sizes 
can be made from stock. Please 
write or ’phone your enquiries. 


Taw) ’ j " 89/3 | 68/3 


64/3 








84/- 


Finished Reamers 





kay Em Em Re Rw 























* Blanks for sizing are finished in all respects 


EXPANSION REAMERS . = but left with grinding allowance for circular 


grinding and backing-off by customer. 


/ 


LimMttwgTeE oD 


WIMET DIVISION, TORRINGTON AVENUE, COVENTRY 
Telephone : Tile Hill 66621 
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AC Fuel Pumps 


es 


AC Thermostats 


AC Air Cleaners & 
Silencers 


DELCO-REMY 
Oil-Filled Coils 


AC Instruments | 


AC Instrument Panels 


vehicle 
starts with 


DELCO-REMY 
Ignition Distributors 
Virtually every British vehicle has 
one or more AC-Delco products designed 
into it at drawing board stage. 
AC-Delco research engineers will gladly 
help when you are planning a new design 


or modifying an existing one. 


DELCO-REMY Switches = 
DELCO Electric 
Screen Wipers 
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Please address enquiries to:— 
PETERBOROUGH TELEPHONE : 
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LEE of SHEFFIELD 


BRIGHT BARS, COLD ROLLED STRIP AND FLATTENED WIRE, HIGH STRAIN STEEL WIRES, “TRUBRITE” STAINLESS STEEL STRIP AND WIRE 


eee 
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ABRASIVE BEL 
MACHINES 


PRODUCT OF THE MerrisHler GROUP OF COMPANIES 


HEAD OFFICE 
8. 0. MORRIS LIMITED, BRITON ROAD, COVENTRY. TEL: 5081 
$82 
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vehicle springs 


to 
your 


specification 





















































Will not link together into 
KAN] LINK chains; in all sizes A.S.A. 


SPRING WASHERS ° ‘A=. medium type. 


TOLEDO WOODHEAD SPRINGS LIMITED: SHEFFIELD 3 


™ TWS4 
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the 
a Kel ate 











Write for catalogue to: 


WESTMEMA & CO. LIMITED 


IRWELL BANK WORK BLAS CREE Pro 


TELEPHONE : PENDLETON 2857-8-9 BIRMINGHAM: ERDINGTON 5459 LONDO 
TELEX 66-255 
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Build quality into 
your engines 
with 
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TIMING CHAINS 


—the FIRST name in precision chain 
SOR, MANCHESTER 
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We know of a better hole 


\\ 


babi 
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The G.K.N. Hank Rivet Bush 
is a means of providing deep 
tapped holes in thin sheet, 
plastic sheet, asbestos, plywood 
or metal. It can also be supplied 


for thicker sheet metal, tanks, 





and sheet casing. 


if it’s a matter of 


‘HANK’ RIVET BUSHES 


get in touch with G K4@N 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD. SCREW DIVISION: Box 24, Heath Street, Birmingham, 18 


s/wn/2408 
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KEEP COOLANT 
SUPPLY FREE 


From Both Magnetic and Non-Magnetic Accumulated Swarf 


SPECIALIST ADVICE 
AVAILABLE WITHOUT 
OBLIGATION 





BARNSDRIL KLEENALL UNIT 


VOLUME-CLEANS MAGNETICALLY. Available in 5 sizes. 
PRECISION-CLEANS BY FILTRATION. Capacity from '2 to 60 

' Imp. Galls.. 
All metallic sludge and abrasives are 
completely removed in Economical, 
Automatic Operation through rapid 
double cleansing action. 


Write for full information to Dept. A.E.5. 








Kleenall Filters Are Plant Proven On Our Own Production Equipment 
Patent Nos: 603085, 731665 & 745604. Others applied for. 


ORIGINATORS OF THE DRUM TYPE MAGNETIC 


Manufactured by:— 


GASTON E. MARBAIX LTD 
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MASS PRODUCED TO FINE LIMITS 


Wherever pressings are 
needed . . . whatever the 
quantity or material, Ariel 
can meet your requirements. 
A modern large capacity 





plant is available for press 
work up to 50 tons to 
extremely fine limits. If you 
need stampings of quality 
remember the name. . . 


ARIEL 


PRESSINGS & ASSEMBLIES 


SEND YOUR ENQUIRIES TO: 
ARIEL PRESSINGS LIMITED, NORTH ST., ILKESTON, DERBYSHIRE 


Tel.: Ilkeston 3651 Grams: Ariel, Iikeston, Nottm. 
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PARK GATE 


QUALITY STEELS 
FOR DROP FORGINGS 





black bars 
for 


connecting rods 





THE PARK GATE IRON & STEEL COMPANY LIMITED en ccweten 


A @) Company TELEPHONE. ROTHERHAM 2141 (10 lines) TELEGRAMS. YORKSHIRE, PARKGATE. YORKS 


Automobile Engineer, Fuly 1958 








PERFECTION 
in action 


Singleness of purpose and years 
of experience lie behind any 
apparently effortless perfor- 
mance. 

And so it is with springs. 

It's taken for granted that 
Salter Springs will keep on and 
on, doing their job with smooth 
precision—indefinitely. 

But it has taken nearly two 
centuries of skill and devotion 
to achieve so great a reputation 
for reliability that—ironically 
enough—the greatest compli- 
ment paid to Salter Springs is 
that you can forget them! 





FOR TOP PERFORMANCE—SPECIFY 


SALTER 


THE ALL-ACTION SPRINGS 


GEO. SALTER & CO. LTD. 


WEST BROMWICH ~- ENGLAND 
Established 1760 
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Fast, automatic multi-tool turning 


This **Maximinor "’ is turning automobile rear axles—an example of high output, accurate 
production. The machine operates on an automatic cycle controlled by a single push-button. 
Automatic loading can be considered for many components, whereby the ‘‘ Maximinor *’ becomes 
a completely automatic production unit. Max. swing over bed 12in. and over slides 7in. 
Distance between centres 18in., 30in. or 42in. 


DRUMMOND BROS. LTD. 


GUILDFORD, ENGLAND. 








16 i ae 


MAXIMINOR 


mie 
+ 1 


Soles & Service for... DRUMMOND-ASQUITH . « « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone : Midland 3431 (7 lines) ‘“Groms + Mexishope, B’hem. Also at LONDON 3 Phone : Trofolgor 7224 (5 lines) and GLASGOW : “Phone > Centrat 0922 
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follows function and material 


\ 





The shape of a machine part depends on its functional 


purpose and the method of manufacture. Powdiron 





parts are produced by the process of compressing 
selected metal powders into accurately made dies. 


In this way intricate designs are made and the oil-satin 





finish eliminates further machining and so greatly 
accelerating assembly speed. It is necessary that the 
designs should be suitable for production in this way 


a 
0 A i i 0 n viv and that is why we pose the question ‘“‘What’sina 


SINTERED METAL PARTS shape?”’ It is often possible to modify an existing 
design so that it will conform to this method of 
manufacture, without any loss of efficiency in 
operation and our Technical Department is readily 
available for consultation. Meanwhile may we send 


youa copy of our folder ‘Sintered Components by 


Powder Metallurgy’’? 





products of Birfleld Group experience and resources 


MEMBER Bound Brook Bearings Limited £. 
OF THE Trent Valley Trading Estate, Lichfield, Staffordshire Ze 
BIiRFIELO GROUP $422 Telephone: Lichfield 2027-8 . Telegrams: BOUNDLESS, Lichfield 
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VWé5 insist on the most efficient up-to-date 


machinery to achieve the finest results from 
each operation. To keep up with our latest 
production methods, many machines are designed 


and built in our own Works. 


CONSISTENCY applied to every detail is embodied in 


each tool marked DORMER. 
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Where RELIABILITY 
is polemount..- 


for 


FLEXIBLE COUPLINGS 
ANTI-VIBRATION MOUNTINGS 


or 


FLEXIBLE BEARINGS 





REGtisTEReo TRADE MARE 


At your disposal—collected over many years—is a wealth 
of technical information. Our technicians can be of most 
help te you when a project is on the drawing board; your 


problems are more than welcome. 


Coma to us ot tha diawing bewid shge — 





SWLENTBLOC LIMITED, MANOR ROYAL, CRAWLEY, SUSSEX 





















ARE YOU UP-TO-DATE 229 


‘ 


fs ie = ° 
Have you seen the new EX@RESE mobile cranes? 


2 ores eae pS REF 














For more than 75 years 
Coles Mobile Cranes have led the field 
«+. now they have bettered the best. 


Coles new range of cranes 
(the largest in the world) are still firmly 
based on the famous 
Coles Diesel-Electric Transmission 
system, and combine 
GREAT NEW DESIGN FEATURES 
which will make your plant 
more efficient so that you, in turn, can 
IMPROVE ON THE BEST. 


eee 
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13 
THE NAME THAT CARRIES WEIGHT 
Designed, manufactured and marketed by: 
STEELS ENGINEERING PRODUCTS LIMITED, Sunderland, England. /e/: 5628/ (10 lines) Grams; Steel, Sunderland. 


SALES AND SERVICE: Birmingham : 39 Thorp St., 5.Glasgow: 235 Bath St., C.2 
London: 143 Sioane St., S.W.1. Manchester: 153 Oxford Rd., 13 Newcastie: Worswick Chambers, Worswick St., 1. 
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These simple-to-mix components give strong, 


lightweight rigid foams to provide an insulating with SO 6 ya n ate 8 


material of particular value in the construction of 


refrigerated vehicles. Easily mixed on the site, 


the components produce the foam in the cavity and PO LY ESTE RS by aan 


to be filled. As this happens, a bond is formed 


with the wood or metal with which the foam is in contact 


adding strength and rigidity to the structure. 
ee eee “4 Ask for details of Daltolacs 21 & 22 and Suprasec D 


Enquiries should be addressed to: I.C.1. Sales Development Department (Polyisocyanates), Ship Canal House, King Street, Manchester 2 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SW1 ENGLAND 
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AUTOMATIC SIZING 
INTERNAL GRINDING MACHINE 


CHURCHILL Automatic Sizing Internal 
Grinding Machines are renowned for 
their accuracy and speed of production 
The extensive experience gained from 
supplying very many machines has been 
fully utilised in the Model ‘HBM’ to 
ensure highly efficient operation over a 


wide range of work. 


“Saag 
~~ 


Churchill 


Single or double automatic cycle operation according to work. 

Plunge cut and traverse grinding. 

Feed accelerator reduces production time. 

Exceptionally wide range of roughing and finishing feeds. 

Diminishing rate of feed to zero with variable electric dwell 

at size position. 

Adjustable oscillation for building-up finish on blind end and 

open short length bores. 

Hand feed to dead stop for plain internal grinding. 

Operational pg etm for immediate interruption of 
or 


automatic cycle emergency run-out—enclosing of dogs 
and plungers eliminates ‘finger traps’. 


Can be equipped for combined hole and face grinding. 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, near MANCHESTER 
Telephone: Altrincham 3262 


Telegrams: Churchale, Manchester 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., London, 


Branches and Agents 


Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and Branches 
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WATER PUMPS, STEERING IDLERS, GEAR CHANGE 
MECHANISMS, BRAKE DRUMS, PUSH RODS, BALL PINS, 
SHACKLE PLATES, THRUST PLATE ASSEMBLIES, MACHINED 


COMPONENTS AND PRESSINGS OF ALL KINDS 








Manufacturers of specialised precision engineered components 
with an established reputation for consistent quality, efficiency 
and long life—components that are fitted and forgotten, unsung 
and uncared for, yet—they rarely fail—they’re made by concentric 





» concentric manufacturing co.ltd. 


TYBURN ROAD.BIRMINGHAM., 24. 
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Wellworthy ALESFIN 
armoured ring groove pist 


... More than pay 


for themselves 


in the first year! 


The top ring groove of the Al-Fin Piston 
has an austenitic cast iron insert bonded 


Sete eee a She ee co 


to the alloy giving strength where it is 
most required. This iron bonded securely 
to the alloy during the casting of the 
piston will stand up to the most severe 
usage. That means piston life is increased 
by at least 100°. This double mileage 
saves you the cost of one overhaul and 
the cost of another set of pistons! 
Write for leaflet A20/7 





Isothermal Piston Design. .... 


Wellworthy use Isothermal Survey in diesel 
engine piston design to ensure: 


Correct selection of materials. 


Determination of correct running clearances. 
Avoidance of localised hot areas. 275 — 300°C 
Correct gudgeon pin alignment. i 250 — 275°C 


That head thickness, coupled with correct Aas 225 — 250°C 
blending into piston wall overcomes distortion - 
of ring grooves. This has considerable bearing 
on blow-by and efficient oil control. Below 200°C 


200 — 225°C 


WELLWORTHY LIMITED - LYMINGTON - HANTS 
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At first servicing of your new car 


“a 


PF ns 


a 


Change to 


Make sure your engine has one of these labels fixed 


to it when you change to BP Energol ‘ Visco-static.’ 
It ensures that everybody who has to do with the 


servicing of your car knows what oil to put ito 


the engine. 


- 


BP Energol Visco-stati i 


the motor oil for 80% less engine wear 


OR MOST MEN today a new car is not only a proud possession but 
also a valuable investment. Has modern science any way to protect 


that investment from the big enemy — wear? The answer is yes. 


Today you can buy BP Energol ‘Visco- 
static’, the oil that’s proved to give 80%, less 
engine wear compared with conventional 
premium grade oils. Think what extra miles 
this means from your new car before it needs 
overhauling. 

BP Energol ‘Visco-static’ is best put into 
your new car at the first servicing, so that 
you get its added protection at the earliest 
possible moment. 

This oil is quite different from conven- 
tional oils. When cold it acts like an extra 
winter grade oil. When hot it acts like a 
heavier summer grade oil would at these 


% « VISCO-STATIC ” 


temperatures. So you combine the best of 
both in a single oil. 
Road tested with radio-active 
wear detector 

BP Energol ‘Visco-static’ has been tested 
with the radio-active wear detector on a 
family car in normal day to day use. Results 
have confirmed those obtained in the labora- 
tory— 80°, less engine wear compared with 
conventional premium grade oils. 

Save on petrol too 
Cold thickened oils waste petrol. BP 


Energol ‘Visco-static’ saves it. If you do a 
lot of start and stop running you'll find you 
save up to 12°. Even if you do long journeys 
you'll save up to 5%. 

There’s no need to change the oil for 
change of season when you're using 
BP Energol ‘Visco-static.’ It can be used in 
hot or cold weather in any country through- 
out the world. 


if your car isn't new 


You can still benefit from BP Energol 
*Visco-static’ in any engine that is not un- 
duly worn. But if your engine is nearly due 
for an overhaul you are advised to use the 
normal recommended grades of BP Energol. 


Rolls-Royce officially approve BP Energol 
‘Visco-static’ for all their post-war motor cars. 


IS A TRADE-MARK OF THE BRITISH PETROLEUM COMPANY LIMITED 
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RTB Stainless Steel Sheets 


manufactured at Panteg Works, Griffithstown, 
Pontypool, are extensively used in many 
and various branches of industry. 


RICHARD THOMAS 
& BALDWINS LTD 


47 PARK STREET, LONDON, W.1 Telephone Mayfair 8432 











PISTONS for all the best engines 


ENGLAND 


A RE ia oy AP at Cie 


THE BRITISH PISTON RING CO., LTD., COVENTRY, 














Twos 


Do your operators a good turn by 
providing them with Osborn cutting 
tools and you will do yourself a good 
turn by increasing efficiency and 


output. 


An extensive range of lathe and 
planer tools in solid or butt-welded 
high-speed steel and Osbornite hard 


metal, together with toolholder bits, 





are produced throughout, from raw 
material to finished product, within 


the same organization 


MUSHET brands — 


54.05. 5 2 | 
OSBORNITE 








& CO., LIMITED. 


OR KS, $e? €423.4. 2-4 


punders * Engineers’ Toolmakers 
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/ furnace has been designed for 







‘ree omer 


The Birlec sealed quench 


the simplified clean heat treatment 
of steel components. Providing for 
quenching work direct from the 
furnace chamber, these furnaces 
are available in three standard 
sizes suitable for handling charges 
ranging up to 1400 Ib. in weight. 
Once charged into the furnace the 
parts remain in the protective 
atmosphere throughout the heat 
treatment cycle, re-emerging clean 
and completely free from scale and 
decarburisation. Powerful 
circulation of the atmosphere in 
the furnace and the oil in the 
\ quench tank ensure rapid and 
\ uniform heat transfer. Clean, 
\ simple and economical in 
\ operation, the Birlec sealed 


\ quench furnace is ideal for gas 
\  carburising, carbonitriding, 
\ bright hardening, clean 
\._ normalising and carbon 


\ restoration. 


\ 


\ 
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FROM™ BRITISH Ox YGEN— FOR BRITISH iINOUS TRY 


Always ask for 


“ALDA"” 


rods and fluxes 


BRITISH OXYGEN SUPPLY ALDA 
—the famous range of rods 

and fluxes. And a complete range 
of welding accessories— 

from goggles and gloves 

to friction lighters and wire brushes. 
ALWAYS ASK FOR ALDA 


Write for tully illustrated literature. 





BRITISH O-ZtYVYGEN 


British Oxygen Gases Ltd., industria! Division, Spencer Hovse, 27 St James's Place, London, &.W.1. 
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Brook Motors @ use 


A large Pneumatic Tool 
applying *Solistrand Ring 
Tongue Terminals in the Large 
Motor Department of Messrs 
Brook Motors Limited, 
Huddersfield 


—4 























Part of a Conveyor illustrating 
some of the Motors on which 
*A-MP Terminals are employed. 
With acknowledgments to 
Messrs. Brook Motors 

Limited 


WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Office: Dept. 12, 60 Kingly Street, W.1. Telephone: REGent 2517-8 and 3681-2-3 
TRADE MARK Works : SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


* Trade Mark of AMP incorporated, U.S.A. 
eaisre AP-76 
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Pouring strength 
Tay com cele mmag- tary eleyat 


DARTMOUTH AUTO CASTINGS LTD SMETHWICK 40 STAFFS 
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i 4¢ | > THERMAL FATIGUE 
RESISTING STEELS 


FOR DIE-CASTING, EXTRUSION, STAMPING & FORGING 


HOT WORKING TOOL STEELS 
IN ULTRASONICALLY TESTED 
FORGINGS... 


Our recent developments in this field are the result of 


careful research by our Technical Seaff into the call for 
increased productivity. Should you wish for details of 
our specialities please notify us so that we may arrange 


for one of our Technical Representatives to call upon you. 


(KAYSER [ELLISON ( & CO.LTD.) 


CARLISLE STEEL WORKS + SHEFFIELD - ESTABLISHED 1825 
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22 ton Euclid Rear Dump being loaded by 
large mechanical shovel. 


CARRYING 
THE LOAD... 


comes easily to the Euclid 22 ton Rear Dump Trucks 
specially built for ‘‘off-che-highway"’ heavy duty hauling of 
earth, rock, and ore on grade variation projects. 

To endure this day-in, day-out punishment, heavy con- 
struction and first-class design are vital, together with 
welding that stands up to the continual stresses and strains. 
That is why the makers chose Actarc ‘‘ VELVARC ™ 
Electrodes, whose superior characteristics are fully 
recognized by so many of the leading firms in the welding 
industry. 








**VELVARC” is a general purpose Electrode giving a smooth velvety 
arc, self-removing slag with excellent mechanical properties. A wide 
range of other Actarc Electrodes is available. There are lime-ferritic 
electrodes for welding medium carbon and low-alloyed steel; mild 
steel electrodes for general purpose work; special rods for vertical 
and over-head welding, and for deep penetration; electrodes for fast 
reer bind tenes tetent horizontal production work; electrodes for boiler plate; non-ferrous 
Ltd., Newhouse, Scotland. electrodes for aluminium, nickel and bronze. Write, telling us of your 
specific requirements to: 


ARG MANUFACTURING COMPANY LIMITED 


—_— A WORKS, NITSHILL, GLASGOW, S.W.3 Telephone: Barrhead 2293 
SPS London Office and Works: 15 HERCIES ROAD, NORTH HILLINGDON, MIDDLESEX 


Euclid 22 ton Rear Dump 
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Clayton Dewandre Automatic Chassis Lubricators 
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Leonardo d 1 \ mel 


that versatile genius of the Renaissance . 
studied friction in many of its aspects, being the first 


to distinguish between sliding and rolling friction 
He also remarked upon the importance of polishing 
the surface of parts that move in a groove or 
around a pivot. Among his many manuscripts are 
sketches of several ingenious anti-friction bearings 
which he described as pivots of the highest 
perfection | 


and mechanisms whose motion, once started, 
were declared to be 


wonderful and supernatural 
in duration ’. Some of these are known to have had 

practical application. Hundreds of years later many more 

of da Vinci’s theories were to find practical expression 


and further development with the foundation of ¢ 





and the introduction of a unique range of anti-friction 
bearings for many different purposes. 





THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 
Gist THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES; BALL, CYLINDRICAL 


ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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I OR a number of years, the sales departments of sorre of 
the American motor manufacturers have in a relatively 
small way made a feature of road safety in the advertise- 
ments concerning their products. More recently, as a 
result of outside pressure, the designers and commercial 
departments of these manufacturers have been concen- 
trating much more on safety and are now tending to dis- 
continue competition, at least in advertising, in respect of 
engine power outputs. In many instances, emphasis 
appears to have been placed on the avoidance of injury 
to the occupants in the event of a crash, but the prime 


consideration obviously should be the incorporation of 


features designed to avoid accidents. 

A number of reports describing research in this field in 
America has been published. Although these reports 
undoubtedly are of value, they should not be accepted 
without question as applicable in road and traffic conditions 
in the United Kingdom. It would appear that a high 
proportion of the accidents that occur in America are 
nos¢e-to-tail collisions, and a great deal of the research that 
has been undertaken there is relative to those conditions. 
In Great Britain, extremely valuable work is being carried 
out by the Road Research Laboratory, who are making 
careful and detailed investigations of accidents, with a 
view to collecting indisputable facts as to the causes and 
effects. Such investigations, of course, take a long time to 
complete, and it would be premature to jump to conclusions 
until authentic information is available. 

Investigations completed so far, however, have indicated 
that range of vision is undoubtedly a significant factor with 
regard to road safety. A useful contribution can be made 
by reducing the effective widths of the windscreen pillars 
and of the rear quarter panels above the waist. In general, 
the total effective width of the windscreen pillar, including 
the adjacent glazing frame of the triangular ventilating 
panel in either the open or closed positions, should be no 
more than about 2in. The effective width is, of course, 
defined as the projection of the pillar on to a plane perpen- 
dicular to a horizontal line joining the centre of the pillar 
section and the point mid-way between the eyes of the 
driver. 

Objections to the reduction of pillar sections are some- 
times raised, on the ground that the roof will collapse in 
the event of the car’s rolling over in a crash. However, 
in view of the infrequency of the occurrence of cars riding 
on their roofs, it is questionable as to whether they should 
be specifically designed so to do. Certainly, few people 
would be so bold as to suggest that the roof supports of 
British cars need to be any stronger than they are currently, 
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Editorial Staff T. K. Garrett, A.M.I.Mech.E. A.F.R.Ae.S.( Associate Editor) 


Range of Vision 


WORKS EQUIPMENT 


since the evidence at present available seems to indicate 
that on the rare occasions when cars roll over, the roof does 
not normally collapse. However, this factor might have to 
be considered in relation to four-door, hardtop vehicles in 
which the pillar between the two doors on each side does 
not extend the whole distance between the sill and the cant 
rail, and in which, also, unusually slender pillars are em- 
ployed at both the front and rear quarters. 

So far as the view in the mirror is concerned, despite the 
fact that the driver’s head inevitably blocks an appreciable 
portion of the rearward range of vision, the wider the rear 
light the better. A factor that is sometimes overlooked 
is that a wide rear light contributes in no small measure 
to road safety by giving the driver of a following car a 
clear view of the road ahead, through the vehicle in front 
of him: thus he is able to see obstructions that would 
otherwise be invisible to him, and to anticipate the action 
that the driver in front will take. 

The position of rear-view mirrors is obviously important. 
Nevertheless, it is not always accorded due consideration 
during the initial design of the vehicle. In this context, 
so far as private cars are concerned, the upper edge of the 
rear light should be at least 4 in higher than the level of 
the driver’s eye, and the mirror should be positioned in 
such a way as to give a horizontal line of sight to the rear 
and a field of view extending above the horizontal. If the 
top edge of the rear light is not high enough, it might only 
be possible to meet these requirements by placing the 
mirror several inches below the head rail, or even on the 
dash facia. In these circumstances, the mirror is liable to 
obstruct the range of vision in the forward direction. If 
it is mounted on the facia, the range of vision to the rear 
may be obstructed by the shoulders, as well as the heads, of 
the driver and passengers. Externally-mounted mirrors 
are undoubtedly useful in indicating to a driver that he is 
about to be overtaken, when the overtaking vehicle is 
outside the range covered by the internally mounted mirror. 

Frequently, the significance of the range of vision 
downwards over the front of the vehicle is not fully appreci- 
ated. There have been many instances of drivers of vehicles 
pulling away from a kerb without having been able to see 
obstructions such as bicycles, or even children, on the 
ground immediately in front of their near-side wheels. 
In foggy conditions, the distance between the driver’s eyes 
and the nearest visible points on the kerb and the road in 
front should be as short as possible. In fact, the ease with 
which motor cyclists can see in fog, relative to the drivers 
of four-wheeled vehicles, possibly is not entirely accounted 
for by the windscreen between the driver and the road. 
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ANTI-SKID DEVICE 


Preliminary Report on a Dunlop Development that is a Significant Contribution to Road Safety 


For several years, an anti-skid device suitable for 
application to both private cars and commercial vehicles 
has been under development by the Aviation Division of 
the Dunlop Rubber Co., Ltd., of Foleshill, Coventry. The 
new unit has been evolved from the Dunlop Maxaret anti- 
skid device for aircraft, which was first introduced in 1952. 
Production of the Maxaret unit in this country has run well 
into five figures, and it is now being made under licence 
in three other countries, including the United States of 
America. The success achieved with this unit led to many 
enquiries being received with regard to the possibility of 
its adaptation for use on road vehicles. In fact, the early 
tests for automobile applications were made with aircraft 
type units. 

The first tests of this kind were performed at the 
Government-sponsored Road Research Laboratory, where 
it was found that, under heavy braking conditions, the 
application of this unit gave a marked improvement in both 
controllability and directional stability. A film of some of 
the tests made by the Laboratory shows how a car fitted 
with a Maxaret anti-skid device on each wheel can be 
steered, to avoid a succession of obstacles, while the brakes 
are fully applied. Under these conditions, but without the 
unit, a car would slide completely out of control. 

As a result of the considerable interest shown in the unit 
abroad, it was decided to design an anti-skid device 
specifically for road vehicles. This interest confirmed the 
opinion already held by Dunlop that, while there were 
already markets for such a unit in both the private car and 
heavy commercial vehicle fields, these markets would 
mainly be confined to the countries where very long journeys 
are common and where modern motor roads permit high 
cruising speeds to be maintained by all classes of vehicle. 
In Great Britain, it is expected that initially a market will 
be found mainly in the high-performance car class, and for 
application to public utility vehicles, such as police cars, 
fire engines and ambulances, which are occasionally called 
upon to travel at abnormally high speeds. However, it is 
possible that, even for commercial vehicles legally limited 
to 30 m.p.h., the increased safety that will be obtained with 


Fig. 2. Diagrammatic 'ayout of the brake system for the Maxaret unit 


A brake pedal; B brake contro! valve; C from pressure supply; D movable restrictor, to 
give unrestricted initial flow to fill the brake cylinder; E modulator; F and J alternative 
positions of the modulator, to give individual control of the brakes; G and L exhaust 
lines to tank; Hand K anti-skid units; M brakes 








anti-skid devices fitted will be reflected in reduced insurance 
premiums. In this event, of course, a ready market would 
develop. The device would appear to be of particular value 
for application to semi-trailers to help to prevent jack- 
knifing. 


Principle of operation 

The principle of operation is the same for both the 
aircraft and the road anti-skid units, and is very simple. 
A small flywheel is rotated by each braked wheel: as the 
road wheel is decelerated, so also is the flywheel. A spring 
is incorporated in the drive between the road wheel and 
flywheel, so that if the rate of deceleration of the road wheel 
is greater than that which would be experienced during 
normal braking, that is, if the wheels tend to lock, the 
spring deflects and allows relative movement to take place 
between the flywheel and its drive. This relative movement 
actuates a small hydraulic valve to relieve the brake 
pressure, until the rate of deceleration is reduced and the 
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Fig. 1. General arrangement of the Maxaret anti-skid device that has 
been developed for road vehicles. This unit weighs only 2 Ib 5 oz 


flywheel is returned by the spring to its normal position 
relative to the drive. If the wheels do not tend to approach 
the point of locking when the brakes are applied, the rate 
of deceleration is not sufficient for the inertia of the flywheel 
to deflect the spring. 

A sectional arrangement of the anti-skid device currently 
undergoing development which, like all the other com- 
ponents of the system, is the subject of patent applications, 
is shown in Fig. 1, and its installation and drive arrange- 
ments in front and rear wheel applications are shown in 
Figs. 4 and 5. The main spindle a of the unit is driven at 
its right-hand end, as shown in Fig. 1. This spindle is carried 
in a ball bearing b in a housing at the right-hand end of the 
casing and a needle roller bearing c at the other end. 
Between these bearings, there are two more, on which is 
mounted the cam sleeve d. Once is the ball bearing e in the 
right-hand end of the sleeve, and the other is the needle 
roller bearing f in the left-hand end. The drive is trans- 
mitted from the main spindle to the cam-sleeve by the cross 
pin g. On each end of this cross pin there is a ball bearing 
h, which seats in a V-shape cam-slot j. The cross pin is 
carried in diametrically opposite slots milled longitudinally 
in the main spindle, so that it can move freely in a direction 
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parallel to the axis of the spindle, but it cannot rotate about 
this axis. In fact, the cross pin is pushed by the main 
spring k towards the right-hand end of the slots in the 
spindle, so that the bearings at its ends normally seat in the 
base of the V-shape cam-slot in the sleeve. 

If the road wheel tends to lock, and its rate of decelera- 
tion, therefore, is high, the two ball bearings ride up the 
arms of the V-shape slots, so the cross pin moves axially 
relative to the drive spindle, against the compression in the 
main spring k. In these circumstances, the drive is positively 
transmitted from the spindle, through abutment faces to 
the left of the cross pin, to the sleeve. The relative move- 
ment between the spindle and the cam sleeve is restricted 
to 30deg by the amount of the clearance between the 
abutment faces. When the rate of deceleration is reduced 
again, the main spring returns the cross pin and ball bearing 
assembly so that the bearings once again seat in the base 
of the V; then the drive is transmitted through them instead 
of through the abutment faces. From the cam sleeve, the 
drive is transmitted through a clutch /] to the flywheel m. 
The clutch mechanism allows a small amount of slip to 
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Fig. 3. Cross section of 
the modulator unit, which 
weighs approximately 1 |b 


take place between the flywheel and cam sleeves during 
violent deceleration of the unit, such as would occur if the 
road wheels were to lock momentarily owing to a sudden 
drop in the coefficient of friction between tyre and ground. 

Axial movement of the cross pin, which amounts to 
approximately 0-060 in to the left, from the normal position, 
first closes a small clearance between the foot of the valve 
n and the spring support p, and then lifts the poppet valve off 
its seat. The precompression in the main spring determines 
the angular deceleration of the flywheel at which the valve 
is opened. When the poppet valve is lifted off its seat, 
brake fluid flows through connection g, past the valve and 
out through connection r, to relieve the brake pressure until 
the deceleration is reduced and the pin catches up with the 
sleeve, thus seating the valve again. 

Carried in the hollow spindle a are the guide s, for the 
cross pin, and the valve assembly. Of these two com- 
ponents, the guide rotates with the spindle, but the valve 
assembly does not. The main component of the valve 
assembly is the seat t, which has two synthetic rubber seals 
round its periphery, to prevent fluid from bypassing the 
valves, by leaking through the clearance between the valve 
seat barrel and its housing in the end cover of the unit. 
There are two springs in the valve assembly; one is the 
main spring k, already mentioned, and the other is the valve 
return spring u. The arrangement of this assembly is clearly 
shown in the diagram. 


Modulator 

A diagrammatic illustration of the layout of the hydraulic 
system is shown in Fig. 2. Fluid from the brake control 
valve, which takes the place of the conventional master 
cylinder, flows through a modulator unit to the brakes. An 
anti-skid unit is connected to a T-junction in the pipeline 
between the modulator and each brake. The function of 
the modulator is to allow the brake fluid to flow initially 
without restriction, to take up the brake clearances, so that 
the brakes are applied without any time lag. Once they 
are applied, further flow through the modulator is restricted 
so that when the valve in the anti-skid unit opens, to 
relieve the pressure in the line to the brake, the outgoing 
flow of fluid through the relief valve is much greater than 
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Fig. 4. Illustration 
showing the experi- 
mental installation of 
the anti-skid unit on 
the front wheel assem- 
bly of a large car 























the incoming flow through the modulator. This is to 
ensure that the brake pressure is rapidly released to correct 
the skid. When the anti-skid valve closes again, the rate 
of pressure rise in the pipeline to the brakes is determined 
by the degree of restriction in the modulator. 

The arrangement of the modulator unit currently being 
developed is shown in Fig. 3. For the development work, 
it Was necessary to incorporate an adjustment device, by 
means of which the volume of the free flow fluid permitted 
by the modulator can be matched to the total hydraulic 
volume required for the operation of the brakes. However, 
production modulator units are not expected to be adjust- 
able, and, therefore, will be more simple in construction, 
The adjustment is provided for by screwing the inner sleeve 
a into the housing b, and the setting is fixed by the lock nut c. 
This adjustment of the inner sleeve relative to the housing 
regulates the position of the stop d, which limits the stroke 
of the restrictor piston e. Movement of the piston in the 
opposite direction is limited by the stop f which, together 
with the filter g, is retained by the snap ring h, in the end of 
the housing. 

When the brakes are applied, the fluid passes through the 
filter and out through the radial holes in the stop f. It then 
forces the piston e, against the action of its return spring j, 
towards the stop d. As the piston moves, it displaces fluid 
through the axial hole in the stop b and out into the pipeline 
to the brakes. When the brakes are fully applied, the 


Fig. 5. Installation cf 
the anti-skid unit, and 
a D.C. generator for 
signalling road speed, 
on a rear wheel assem- 
bly of the car used 
for the braking tests 








Fig. 6. This illustra- 
tion shows the 
Moaxaret unit installed 
on a disc type brake 
on a rear suspension 
assembly of a car 


restrictor piston is on the stop d, so that when the valve in 
the anti-skid device is opened and closed, replacement of the 
brake fluid released can only take place through the spiral 
restrictor groove round the periphery of the piston e. 


Installation 

For the purpose of the development tests, the anti-skid 
device was installed on the front and rear wheel assemblies 
of a Mark VII Jaguar, as shown in Figs. 4 and 5, There 
is also a half-tone illustration of the front wheel installation, 
Fig. 6. At both the front and the rear, a gear ring is pressed 
on to the road wheel hub, and the anti-skid unit is driven 
by a pinion giving a ratio of 4-57:1. This drives the anti- 
skid unit at a speed of 5,500 r.p.m. when the road speed is 
100 m.p.h. The rolling radius of the tyre is approximately 
14in. To prevent dirt from fouling the gears, they are 
protected by a close-fitting cover. 

In Fig. 5, which shows the rear wheel assemblies, the 
installation of the tachometer generators can also be seen 
These generators are driven in the same way as the anti- 
skid units, and are used to record variations in wheel speed 
during the test. Lack of space prevented the fitting of 
tachometer generators to the front wheels. 

It is expected that the anti-skid units in their final form 
will be driven by a ring gear attached to, or forming part of, 
the brake disc. In these circumstances, the anti-skid unit 
could be supplied as an integral part of the body of the 
disc brake. This would obviate all installation problems, 
so far as the vehicle constructor is concerned. Suggested 
schemes with these features are shown in Figs. 7, 8 and 9. 

Although all the illustrations show the unit used in 
conjunction with disc type brakes, it can also be applied to 
the drum type, provided the shoe layout is not such as to 
give a mechanical servo action. In other words, it can be 
incorporated with the two-trailing-shoe type layout, but 
not when leading shoes are employed. The reason why it 
cannot be used in conjunction with a mechanical servo 
layout is that, since the brake torque is not proportional to 
brake pressure in these systems, the fluctuations in braking 
effort would be too violent, as the pressure in the hydraulic 
system is alternately relieved and reapplied. 


Brake operating system 

Since similar systems have already been used on aircraft, 
the test installation was built up of aircraft components. 
The layout is shown diagrammatically in Fig. 10. A gear 
type pump, driven at approximately 0-6 times engine speed, 
draws fluid from a tank mounted above the engine, and 
supplies it through a filter to an automatic cut-out. This 
cut-out is set to supply fluid to accumulators until the 
pressure rises to 1,700 Ib/in*, when it diverts the fluid from 
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the pump into an idling circuit. When the pressure in the 
accumulators falls to 1,500 lb/in*, the unit again is brought 
into operation to raise it to the cut-out pressure. Two 
100 in’ accumulators are used, and they are charged 
initially with air at 1,000 lb/in’. 

The pressure applied to the brakes is regulated by an 
aircraft type brake control valve, actuated by a linkage 
connected to the brake pedal. This control valve is of the 
fully-powered type, that is, a continuous supply of fluid 
under pressure is available to re-apply the brakes after the 
anti-skid unit has released them. Such an arrangement is 
necessary, of course, because a conventional master-cylinder 
type of brake control unit does not meet the requirements of 
the anti-skid unit with regard to continuous supply of fluid. 

From the brake control valve, the fluid is fed through two 
modulator valves; from one of these it goes to the front 
brakes and from the other to the rear brakes. Beyond each 
modulator, the pipe connection forks to each side of the car. 
This piping arrangement couples the brakes in pairs, so 
that a skid on either front wheel will cause the pressure to 


A supply line; B return to tank 
C anti-skid unit; O drive to 
anti-skid unit 


Fig. 8. A diagrammatic illustration of a proposed scheme for incor- 
porating the Maxaret unit integrally with a twin-spot type disc brake 


be relieved in both front brakes| The same applies to the 
rear wheels. 

As has already been mentioned, the connection to each 
anti-skid unit forms the leg of a T-junction in the brake 
line to the wheel. A single pipe from the front and another 
from the rear return to the tank the fluid exhausted by 
the units during skid correction. Fluid only flows in these 
two return pipes when a skid is being corrected: when the 
driver releases the brakes, the fluid exhausted from the 
wheel cylinders is returned through the brake control valve 
to the tank. 

For development purposes, a solenoid valve was fitted in 
the supply line to each anti-skid unit. Normally, both these 
valves are left open, and they can be controlled by means 
of two switches mounted on the dash. When the valves 
are closed, the anti-skid units are cut out of action, so that 
comparisons can be made between the performance with 
the anti-skid control and that with the normal control 
system in operation. A proposed hydraulic circuit, incor- 
porating a vacuum operated, hydraulic power pack, is 
illustrated in Fig. 11. This system will be discussed later, 
under the heading “Future developments”. 


Instrumentation 

Since accurate records of decelerations obtained were 
required, an instrument of the U-tube type, recording peak 
deceleration, the accuracy of which can be affected by 
pitching, was of no use. Moreover, an instrument of this 
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type cannot be used to record average deceleration, for 
calculating the stopping distance. Therefore, a 12-channel 
mirror galvanometer type recorder was employed. 

The recorder, which was mounted in the boot, is shown 
in Fig. 12. This instrument records on 15 cm wide, photo 
graphic paper. It marks a 0-1 second time base at a paper 
speed of approximately 1-0 inches per Five 
pressure pick-ups of the strain gauge type were fitted in the 
hydraulic system, to signal the pressure at each brake and 
the pressure selected by the driver. The speed of each 
rear wheel is signalled by the tachometer gencrator, already 
mentioned. Accelerations in the fore-and-aft plane are 
signalled by an instrument mounted on the floor of the 
boot: this unit is marked A in Fig. 12 


second 


Test procedure 


Tests were made with treadless tyres running on a 
specially laid skid track flooded with water, and treaded 
tyres running on dry coarse-textured These 
conditions gave coefficients of friction between the tyres 
and the road, ranging between the values of 0-1 and 1-0 
Speeds on the skid track were limited by the length of the 
track available to approximately 45 m.p.h. However, tests 
under conditions giving coefficients of friction in the upper 
part of the range were made on a disused aerodrome run- 
coarse-grained asphalt, where speeds of up to 
—the maximum obtainable with the car—could 


surfaces 


way of 
95 m.p.h 


A supply line. B return to tank, C anti-skid 


Fig. 9 Above: An_ alternative 

method of mounting the Moxaret 

anti-skid unit integrally with a 
twin-spot type disc brake 


A supply tank; B Plessey pump; C filter 
D Lockheed automatic cut-out; E charging 
connection; © gouge; G accumulators 
H Dunlop Mk Ill brake control; J} brokes 
K pressure pick-ups; L Electromatic valves 
™ anti-skid units; NM modulators 


Fig. 10. An experimental hydraulic 
circuit for a car brake system 
incorporating the anti-skid units 
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Fig. 7. Anti-skid unit 

arranged integrally with 

a disc brake of the 
single-spot type 


mnti-skid unit; B returr 


C drive to ant 


be attained. The surface of the runway could, of course, 


be wetted as required 

Normally, the brakes were applied fully when making the 
tests, the brake pressure obtained being regulated by means 
of an adjustable stop that limited the pedal movement. In 
each case, the car was first braked with the anti-skid units 
in operation, and then the test was repeated with the units 


cut out by means of the switches on the dash. This 
procedure enabled a direct comparison to be made between 
anti-skid and normal braking conditions, while the condi- 
tions under which the comparative tests were made were 
virtually identical 

In most cases, the application of the brakes without the 
the car to slide to a 
standstill with all four wheels locked. The brake pressure 
1,000 Ib/in*, and the distribution of braking 
effort between the front and rear whéels was in the ratio 
of 60:40. During the earlier tests, calculations of average 
deceleration were initial velocity and the 
topping time, both of which are recorded accurately by the 
instrumentation system. More recently, a road marker, 
operated by an electrically fired explosive charge, was 
employed. This marker is triggered by means of a switch 
on the brake pedal. With this installation, the actual 
stopping distance can be accurately, so the 
average deceleration calculations can be based on the more 
significant criteria, of initial speed and stopping distance. 
Instantaneous decelerations are recorded by the 12-channel 
The experimental car, equipped with the anti- 


anti-skid units in operation caused 


was about 


based on the 


measured 


ipparatus. 

















RECORDS TAKEN DURING THE TEST RUNS 


On the left is the calibration chart applicable to all the diagrams, 
and the key to the abbreviations used is on the left of Fig. 15, run 1 
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supply ; - — ~ low pressure; — - — - — - vacuum 
A supply tank; B brake pedal; C power valve; D modulators 
accumulators; F hydraulic power pack, vacuum operated; G vacuum line 
units; } front brakes; K rear brakes 
Fig. 11. A proposed hydraulic circuit, incorporating a vacuum operated 
hydraulic power pack, for use with the Dunlop Maxaret unit 





E air charging valve for 
H onti-skid 


skid device was tested by Automobile Engineer staff on the 
skid track at Fort Dunlop and on the aerodrome. For the 
purpose of these tests, the car was fitted with conventional 
tyres and, therefore, was in a normal condition, except 
inasmuch as it was loaded with test equipment in the boot 
So far as performance was concerned, the Maxaret unit did 
all that has been claimed for it. Undoubtedly, the most 
important feature is that even when the brakes are fully 
applied by the driver, the vehicle can be steered easily 
around obstacles on a slippery surface. 


TEST RESULTS 
Smooth tyres on flooded skid track 

Records made during tests on various surfaces are repro- 
duced in Figs. 13, 14, 15 and 16. The first of these is a 
record made during a test with smooth tyres fitted to a 
car and running on the flooded surface of a skid track. This 
condition is approximately the same as that of a car with 
normal tyres running on ice. Runs 1 and 3 were made 
with the anti-skid units in operation and runs 2 and 4 with 
them switched off. In each case, the brake pressure selected 
was 1,000 lb/in*, although, as can be seen from the 
diagrams, the continuous cycling of the anti-skid units 
causes a considerable drop in the supply pressure. This 
drop can be attributed to shortcomings of the type of 
control valve used and would not occur with the valve that 
has since been designed specifically for this type of applica- 
tion. On all runs, the brakes were applied when the vehicle 
was moving at 35 m.p.h., and the following stopping 
distances were measured: run 1, 207 ft; run 2, 257 ft; run 3, 
202 ft; run 4, 269 ft. 

An increase in coefficient of friction as the car speed 
decreases is reflected in the wheel speed trace obtained 
when the anti-skid unit is in operation. Unfortunately, 
when the wheels are locked, there is no indication of the 
car speed; however, from observation, the difference in 
deceleration rates, as between the runs with the anti-skid 
units in and out of operation, was most marked during the 
first third of the braking run: when the wheels were locked, 
the car lost very little speed during this period, whereas 
with the anti-skid units in operation, deceleration was 
apparent immediately the brakes were applied. This, of 
course, is reflected in the difference in stopping distances, 
and it also shows up on the deceleration trace. 

In some other tests, the driver was asked to attempt to 
regulate the pressure, simply by manipulating the brake 
pedal, to a value that would give satisfactory deceleration 
without the wheels locking. However, there was so little 
difference in the feel, as between the wheels in the locked 
and the unlocked conditions, that this was impracticable. 
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Cornering tests with treaded tyres 

Tests were also carried out on the flooded skid track, but 
with treaded tyres fitted, to determine the maximum speed 
at which the car would take a curve of 150ft radius 
without sliding outwards. With the brakes off, this maxi- 
mum speed was 40 m.p.h.; if the brakes were applied at 
approximately 38 m.p.h., it was found that, without the 
anti-skid units in operation, the rear end of the car slid 
outwards so that the vehicle took up a new position, with 
its nose pointing in a direction nearer to the centre of the 
radius. This sliding invariably took place as soon as the 
brakes were applied, and was too quick for the driver to 
correct it before the car struck markers that originally were 
about 3 ft from the car on the inside of the radius. 

With the anti-skid units in operation under the same 
conditions, there was a slight outward twitch of the back of 
the car immediately the brakes were applied, as the first 
operation of the anti-skid units took place. However, this 
caused no appreciable deviation in the course of the car 
and was in no way an embarrassment to the driver. 


Normal treaded tyres on asphalt 

A record taken with normal tyres fitted to the car running 
on a wet surface on coarse-grained asphalt is shown in 
Fig. 14. This surface was of a porous nature and would 
not hold water at an appreciable depth on it, as would the 
skid track. As before, the first run was with the anti-skid 
units in operation and the second without. In each case, 
the brakes were applied at 76 m.p.h., and the stopping 
distances measured by using the explosive road markers. 
The distances were 310ft and 340 ft respectively. From 
these figures, the mean deceleration values can be estimated, 
using the formula 2(s—ut)/t?=a, where s is the stopping 
distance, u the initial velocity, and t the time. The values 
obtained were 19-7 ft/sec? and 18-2 ft/sec*, which represent 
0-612 g and 0-565 g respectively 

From the record, it can be seen that on run 2, without 
the anti-skid devices, the left-hand rear wheel locked 1-2 sec 
after the brakes were applied, and the right-hand rear wheel 
after the application. The front wheels were 
observed to lock within 0-3 sec of the brake application, 
although this, of course, was not recorded. These figures 
suggest that the braking overload was far greater on the 
front wheels. This conclusion is borne out by the slight 
operation of the rear anti-skid units and the almost 
continual operation of the front ones. The reason why 
these conditions arose was that the rear wheels were more 


3-2 sec 


Fig. 12. The boot of the test car, showing the 12-channel recorder, 
batteries and the instrument, marked A, for measuring deceleration 








heavily loaded than normal, because of the weight of the 
test equipment that had to be carried in the boot. 


Part-worn tyres on wet asphalt 

The record shown in Fig. 15 was made with normal tyres 
on wet asphalt, but in this case the tyres were part-worn. 
Again, the first run was made with the anti-skid units in 
operation, and the second without. On the second run, 
all the wheels locked within 0-5 sec of brake application. 
Measured stopping distances are not available for these 
runs, which were made from speeds of 69 and 71 m.p.h. 
respectively. Calculation of deceleration, based on the 
initial velocity and time only, for the first run, gives a figure 
of 0-765 g; this is the highest recorded so far during the tests 
on any combination of tyre and surface. Comparison of 
the decelerometer traces of the two runs clearly shows the 
low deceleration obtained with all wheels locked, until the 
speed dropped to about 20 m.p.h. On the other hand, with 
all wheels fully braked but not locked, that is, under control 
of the anti-skid units, the rate of deceleration is high right 
from the point of brake application. 


Treaded tyres on dry asphalt 

A record taken with treaded tyres on the same asphalt 
surface, but in this case dry, is shown in Fig. 16. The first 
and second runs were both made at speeds of 68 to 
70 m.p.h. In the first, the anti-skid units were in operation 
and full brake pressure was applied by the driver. However, 
in the second, the anti-skid units were switched off, but the 
driver relieved the brake pressure each time he felt that a 
skid was developing: this was done in an attempt to obtain 
maximum deceleration, while still maintaining directional 
control of the car. It can be seen that a high degree of skill 
was exercised by the driver, since the pressure was not at 
any time fully relieved. A relatively high rate of decelera- 
tion was maintained during the whole of the stop, and the 
wheels only locked for a short time, towards the end. 
Stopping distances of 232ft and 248 ft were measured. 
These distances show that, despite the high degree of the 
skill of the driver, the use of the anti-skid units still gave 
a marked reduction in the stopping distance. 

The third and fourth runs were both made with the 
anti-skid units in operation, the brakes being applied at 
76 and 92 m.p.h. respectively. Stopping distances of 302 
and 470 ft were measured. This represents decelerations 
of 19-7 ft/sec? and 19-3 ft/sec”, or 0-612 g and 0-6g. It can 
be seen that at the end of the third stop, the wheels locked 
for a short time on the right-hand rear wheel. In the system 
used on the test car, the brakes were hydraulically inter- 
connected and, therefore, the pressure in both rear brakes 
must have been the same at all times; and since there is 
no evidence of locking of the left-hand rear wheel, the 
locking of the right-hand one was attributed to slow release 
of that particular brake. 


Consideration of test results 

As might be expected, the lower is the tyre-to-ground 
friction coefficient, the greater the advantage, so far as 
stopping distance is concerned, of the anti-skid system over 
the normal arrangement. However, at speeds of more than 
60 m.p.h., the advantage of the anti-skid unit is very marked 
for all conditions of tyre-to-ground friction. It enables the 
driver, irrespective of his ability, to maintain maximum 
deceleration while still maintaining complete directional 
control over the car. This conclusion is fully confirmed 
whenever the car, without anti-skid units, is driven by a 
person of normal driving skill: invariably the driver releases 
the brakes as soon as the car makes the slightest deviation 
from its normal path, although in many instances the 
wheels have not fully locked. This reaction on the part of 
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the driver would, of course, be accentuated under normal 
driving conditions, for it must be remembered that the 
high-speed test work was carried out on an aerodrome 
runway, 150 ft wide. Independent tests will be carried out 
shortly on the car driven under normal road conditions. 
These tests will be made by the Road Research Laboratory, 
who can arrange for the closing of public roads for this 
purpose, and they will be the subject of -an official report. 

One important factor demonstrated by the tests is that 
with the anti-skid units in operation it is possible to make 
considerably greater than normal braking power available 
to the driver, so in the early part of the development 
programme the braking capacity on the test car was 
increased to take advantage of this fact. In addition to the 
obvious advantage, of better deceleration under good tyre- 
to-ground conditions, the provision of more powerful brakes 
could be of considerable value in that, used in conjunction 
with the anti-skid units, they would allow for variations in 
brake performance due to fade and other factors. 

Tests so far have been confined to a private car loaded 
to a constant weight. However, it is expected that the 
anti-skid system will prove to be of greater advantage on 
commercial vehicles. This is because the very high varia- 
tions between the laden and unladen weights of these 
vehicles have for so long prevented the efficient use of the 
brakes, as has been pointed out by Starkes and Lister in 
their paper entitled “Experimental Investigations on the 
Braking Performance of Motor Vehicles”, read before the 
Institution of Mechanical Engineers in 1954. An anti-skid 
system would not only cater for variations in the normal 
tyre-to-ground friction, but also would automatically adjust 
the braking torque at each wheel, to suit the weight carried 
by that wheel. The extra safety that such a system could 
bring to the operation of heavy vehicles, particularly the 
articulated, or semi-trailer type, could easily result in this 
system being considered essential in countries where 
vehicles of this type are not subject to speed restriction. 


Future developments 

As mentioned earlier in this report, the anti-skid unit is 
not suitable for use with the normal type of hydraulic 
system at present employed on road vehicles, since this 
system cannot be made to compensate for fluid exhausted 
during anti-skid operation. Therefore, the Dunlop Rubber 
Co., Ltd., is carrying out a design study on a new type of 
power brake system suitable for use on all types of road 
vehicles. This system, which is shown diagrammatically in 
Fig. 11, not only meets these requirements, but also has 
several advantages Over existing arrangements. 

Fluid is fed under pressure to the power valve, which 
under normal operating conditions regulates the pressure 
passed on to the brakes. This pressure supplied to the 
brakes is regulated in proportion to the load applied to the 
brake pedal, as distinct from the travel of the pedal: in fact, 
with this system, the pedal has virtually zero travel. The 
power valve maintains the selected pressure, by replacing 
the fluid exhausted during anti-skid operation. 

Under abnormal conditions of operation, that is, in the 
event of failure of the power supply, the power valve 
continues to operate normally with fluid stored under 
pressure in the power pack. However, the stored energy 
is only adequate for a limited number of brake applications: 
when it is exhausted, extra travel of the brake pedal brings 
into action a piston operating on the conventional master 
cylinder principle: in other words, the system reverts to 
conventional operation. The extra travel of the pedal can 
be used to cut off the exhaust flow from the anti-skid units, 
so that they do not operate under these abnormal con- 
ditions. This ensures that the fluid is not exhausted from 
the brakes when they are actuated by the master cylinder. 
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FLEXIBLE 


BEARINGS 


Some of the Fundamental Principles Involved in the Employment of Rubber and Nylon Bushes 


’ 

Since there are so many advantages associated with the 
employment of flexible bushes, it is not surprising that this 
type of bearing has become widely favoured for application 
to many of the mechanisms employed in motor vehicles. 
Hitherto, the flexible element of these bushes has been 
almost universally of rubber, but for certain applications, 
nylon is now favoured. The merits of rubber bushes can 
be summarized as follows. Provided suitable bushes of good 
design are employed, they should last the life of the vehicle. 
Since they do not wear, there is no danger of rattles developing 
in service. By virtue of their flexibility, they are able to 
absorb high frequency vibrations. Rubber bushes also 
eliminate lubrication points and do not require any attention 
during service. 

Nylon bushes are sometimes employed where the loading 
is too high for rubber ones of a similar size, and where space 
restrictions prohibit the use of larger bushes. There is a 
major difference between the principle of operation of nylon 
bushes and that of rubber bushes: whereas there is no relative 
sliding between the rubber bush and its pin or housing, the 
nylon bush is employed in much the same way as a metal 
one, that is, relative sliding motion takes place between the 
bush and either its pin or housing, or between both. 

The merits of nylon bushes are as follows. Because of its 
resilience, this material is capable of absorbing a certain 
amount of high frequency vibration, although not as much 
as rubber. The resilience of the nylon liner ensures that the 
bearing operates silently with a predetermined clearance: 
nylon wears at an extremely slow rate when used as a bearing 
for a steel journal. All these features reduce noise to a 
minimum, Generally, the nylon bushes are lubricated on 
assembly, and thereafter require no more attention. In fact, 
it is not necessary to use any lubrication at all with nylon, 
although the performance may be improved slightly by 
initial lubrication. The application of nylon bushes to vehicle 
chassis is still in the early stages of development, but it is 
expected that these components will prove to have a life 
equivalent to, for example, that generally obtained with 
metal bushes used in conjunction with automatic lubrication 
systems. In other words, by employing nylon bushes, it 
should be possible to eliminate complicated lubrication 


Fig. 3. Curves showing the radial rate plotted against the wall thickness 
of the rubber of flexible bearings. The diagram is divided by the two 
dotted lines into three areas indicating the average tolerances 
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systems and obviate the need for attention between major 
overhaul operations. 

The question arises as to where nylon should be employed 
in preference to rubber. First, the space requirements of 
nylon bushes are more modest than those of rubber bushes. 
Secondly, nylon can be employed where rubber would be 
too flexible, for example, in certain steering and suspension 
joints. Thirdly, it can be employed where rubber bushes 
would be unacceptable because their torsional rate or radial 
and axial resilience would adversely affect the operation of 
the components to which they are applied. Finally, if the 
angle of oscillation of the journal is large, it might not be 
possible to accommodate it by means of a rubber bush of 
acceptable diameter. 


Clayflex bearings 

Clayflex bearings are among the products manufactured 
by Howard Clayton-Wright Ltd., of Wellesbourne, Warwick- 
shire. They differ from most of the other rubber bearings 
available in that both chemical and pressure bonding are 
employed in their manufacture. When pressure bonding 


Fig. 1. A typical example 
of a bush in which the rubber 
is pressure bonded to both 
inner and outer sleeves 
The dotted lines indicate the 
size and shape of the rubber 
section before it is com- 
pressed between the sleeves 














Fig. 2. Section through a 
Clayflex bearing, the rubber 
of which is bonded to the 
inner sleeve over the length 
L. The diameter D is that of 
the rubber before it is 
forced into the outer sleeve 











alone is employed, the relative proportions of the rubber 
bush and its steel inner and outer sleeves are approximately 
as shown in Fig. 1. The initial dimensions of the rubber bush 
are indicated by the dotted lines, and precompression is 
effected by forcing the rubber through a tapered die into the 
space between the inner and outer sleeves. 

The limiting factor of a wholly pressure bonded construc- 
tion is the degree of frictional grip obtainable, between the 
rubber and steel sleeves, as a result of the radial forces 
exerted by the rubber in compression. When slip occurs, it 
is invariably between the rubber and the inner sleeve, since 
the contact area between the rubber and the outer sleeve is 
much larger. This restricts the potential capacity of bearings 
of the pressure bonded type. 

In the Clayflex bearings, the inner sleeve is chemically 
bonded to the rubber during the vulcanizing process. 
Subsequently, this subassembly is forced into the outer 
sleeve, a tapered die being used to compress the rubber, so 
that the finished component is as shown in Fig. 2. In this 
illustration, the initial shape of the rubber is indicated by the 
dotted lines. By chemically bonding the rubber to the inner 
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a the basic design, termed the B type; b the BP type, which is identical in all respects 
with the B type, except in that the ends of the outer tube are peened ; c the BS type, which 
has a two-piece outer sleeve, and in which the rubber is bonded to both the inner and the 
outer sleeves; d the BE type, which has a rubber extension bonded to each end of the 
inner sleeve, the space between the three pieces of rubber being closed on assembly by 
the displacement of the centre portion under compression 


Fig. 4. The four standard designs of the well-known Clayflex bearings 


sleeve and pressure bonding it to the outer sleeve, the 
manufacturers have increased the capacity of the bearing 
well beyond the point that was previously regarded as the 
operating limit for pressure bonded rubber bearings. 

The advantages of this type of bearing construction are as 
follows. The operating loads are not borne entirely by the 
chemical bond. Should the bond fail for any reason, for 
instance, as a result of gross overload, the bearing will not 
necessarily cease to function, since the pressure bond 
remains operative. The characteristics of the bearing can be 
accurately predicted at the design stage and can therefore 
be easily varied to suit requirements. Bearings can be 
designed to cater for a wide range of torsional applications, 
including high frequency reversals. Under conditions of 
high frequency reversal, the chemical bond obviates the risk 
of the inertia forces overcoming the frictional grip of the 
rubber on the inner member. Excessive torsional deflection, 
due to momentary overload, does not destroy the bearing, 
since slip will take place between the rubber and the outer 
sleeve. 

The radial load capacity of these bearings is high because 
the chemical bond restricts the flow of the rubber away 
from the pressure area. It can be further increased by 
peening radially inwards the ends of the outer sleeves. 
Peened outer sleeves are recommended for applications where 
the bearings are subject to axial load. The peening prevents 
relative axial movements between the rubber and the outer 
sleeve, while the bond prevents axial movement of the rubber 
relative to the inner sleeve. This type of bearing is particu- 
larly suitable for application where the load is high or is 
of a sustained or vibratory nature. 

Conical deflection is automatically catered for inmost 
cases, since it is usually of a secondary nature relative to the 





main loading. However, should the conical loading be 
considerable, and particularly if it is required to be a main 
function of the bearing, it should be considered carefully in 
relation to the maximum permissible radial deflection of 
the component. 


Practical considerations and designs 

Curves showing the radial rate plotted against thickness 
of rubber for various outside diameters of the inner sleeve 
are illustrated in Fig. 3. These curves are divided by two 
dotted lines into three areas, the percentage figures indicate 
the average tolerances in respect of rate for the nominal 
dimensions in the area. From this diagram, it can be seen 
that, for example, if a bearing is required to have a strictly 
controlled rate, it should have a relatively thick rubber sleeve. 
This is because, as the thickness of rubber increases, varia- 
tions in thickness have a decreasing effect on the rate of the 
flexible unit. 

In general, the axial and torsional rates have an average 
tolerance of +10 per cent as compared with the figure of 
+15 per cent for the radial rate. Since these two rates also 
conform to a similar law to that of the radial rate, it follows 
that the smaller the thickness of rubber, the greater is the 
tolerance required. When bearings of the peened outer 
sleeve type have to be used, it must be borne in mind that 
peening cannot be effected if the rubber sleeve thickness is 
too small. Also, if the length of the outer tube is less than its 
diameter, then the length of the parallel portion between the 
peened ends generally is too small to be held effectively in 
the housing. 

A number of special Clayflex bearings are manufactured, 
as well as four standard types. The basis of the four standard 
designs is the B type, Fig. 4a, which has plain inner and outer 
sleeves, with the rubber precompressed between them and 
bonded to the inner sleeve. A variant is the BP type, which is 
identical in all respects to the B type, except that the ends 
of its outer tube are peened. It is recommended for all 
applications where axial loads predominate. The peening 
of the outer member has the effect of increasing both the 
radial and the axial rates by approximately 10 per cent. 

Thirdly, there is the BS type, in which the rubber is 
bonded to both the inner and outer members. To obtain 
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a bearing with a central stud, on the ends of 
which are milled flots and threads; b asymmetrical 
stud type bearing; ¢ ends of stud milled square 


























= and threaded; d grooved collars, for pinch bolts, 
| on the ends of a stud of double-conical form 


Fig. 6. Above: Some of the stud type bear- 














ings made by Howard Clayton-Wright Ltd. 





a unequally extended ends of inner sleeve; b inner 





sleeve with location holes; ¢ inner sleeve with loca- 
tion slots; d inner sleeve with keyway; e inner 
sleeve of oil-retaining material; f type SAB, which 





























has no outer sleeve; g the very short type BB 


Fig. 5. Left: A selection of the special 
types of Clayflex flexible bearings 
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Fig. 9. A steering column tube assembly containing two Nylastic 
bearings, and, shown separately below it, an alternative bearing design 
with a steel stop-flange moulded in one end of the rubber housing 


the precompression, the outer housing is split longitudinally 
in two, and the halves are compressed together on assembly 
into the housing. This type is primarily intended for 
applications where the bearing is required to perform the 
function of a torsional spring. Finally, there is the BE type. 
This differs from the B type in that the rubber extends beyond 
the ends of the outer sleeve to the ends of the inner sleeve. 
It is specially recommended for use under conditions of 
intermittent axial load and also for applications where 
electrical insulation is important. The axial rate of this type 
of bearing is influenced by the way in which the lugs or end 
washers, between which it is clamped, are assembled relative 
to the extended ends of the rubber. 

Among the special types manufactured is a bearing of large 
diameter and short length, Fig. 5g. It can be supplied with an 
inner sleeve of any nominal size up to 3 in inside diameter. 
Other types of bush available have one end of the inner 
sleeve projecting further beyond the end of the rubber than 
the other end. Some have inner sleeves with slotted ends 
for positive location, while others have their ends drilled 
diametrically to receive cotter pins. Yet another type has a 
keyway machined the full length of the bore of the inner 
sleeve. Clayflex bushes are also manufactured with an inner 





Fig. 7. On the right is a Clay- 
flex flexible bearing with a 
Nylastic sleeve located in the 
inner metal sleeve; and, below, 
is a bearing with a Nylastic 
sleeve in a steel outer sleeve, 
the two being retained in a 
resilient rubber housing 
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Fig. 10. Right: This 
bearing assembly is 
employed for the 
lower inner pivots of 
the Triumph TR3 front 
suspension. The 
Nylastic bushes and 
thrust washers are 
shown black, while 
the rubber sealing 
rings are hatched 
with alternate biack 
and white bands 





























sleeve of oil-retaining material. For applications where 
economy in regard to both cost and space in the installation 
is a prime requirement, there is a Clayflex bush without an 
outer sleeve. This has to be pressed through a tapered die 
into its housing. 

The Clayfiex stud-type bearings are another variant in 
common use, Fig. 6. With these, the rubber is bonded on to 
a pin, or stud, instead of on to an inner sleeve. These all 
have peened outer sleeves, but differ from each other in 
respect of the shape of the pin or stud employed. Some have 
parallel shanks, with their ends milled square and threaded, 
while others have flats milled on their ends and are threaded. 
Bearings of this type can also be supplied with the pin 
chamfered just inside each end of the rubber sleeve, Fig. 6d. 
These chamfers, together with the lips formed by peening 
the ends of the outer sleeve, increase the axial load-carrying 
capacity. Collars can be welded on the ends of the pin and 
are grooved circumferentially to clear a pinch bolt in its 
split housing. Bearings in which the studs project further 
from one end than from the other are also made. 


Nylastic bearings 

Nylastic bearings are designed for carrying oscillating or 
rotating journals. Basically, they are simple in construction, 
comprising a steel outer tube, into which is fitted a Nylastic 
bearing liner, which is a type of nylon. The advantages of 
nylon for bearing material are well known; they are mainly 
its resilience and low coefficient of friction, even in the 
unlubricated state. For some applications, the nylon liners 
are manufactured from strip, and for others they are individu- 
ally moulded. Each liner comprises a strip of material with 
a tongue projecting from one end and a slot at the other. 
When the strip is rolled round to fit inside the sleeve, the 
tongue registers in the slot to locate the ends relative to one 
another. A fairly large clearance is left between the abutting 
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Fig. 8 


mechanism. 


Two Nylastic bearings are employed in this gear shift control 
The Nylastic material is shown black in this illustration 
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shoulders, and between the ends of the tongue and slot. 
This clearance allows for changes in the length of the strip, 
which are liable to occur with variations in moisture content 
of the Nylastic. Variations of thickness of the strip are, of 
course, too small to affect in any way the operation of the 
bearing. 

In some applications, the ends of the strip are finished at an 
angle instead of tongued and slotted, Fig. 7, but this arrange- 
ment is not recommended if the loading is heavy, since there 
is a danger that, because of the angle of the abutting faces, 
the Nylastic lining might be moved axially out of its housing 
by the rotary motion. Positive axial location can be provided 
for by the employment of Nylastic thrust washers. 

These bearings are generally lubricated on assembly, 
with an oil such as EP740. Thereafter, they require no 
further attention. They have been found to operate perfectly 
satisfactorily at PV factors of 7,500, where P is the bearing 
pressure, in lb/in’, on the projected area and V is the relative 
velocity, in ft/min, between the bearing surfaces. If the 
bearing is required to be located positively in the outer sleeve, 
small circular projections, or pips, are moulded on the outer 
surface of the liner, and these register in holes punched in 
the sleeve. This feature is shown clearly in the illustration 
showing the cross section of a gear shift control, Fig. 8. It is 
generally considered advisable to use bearings the length of 
which is no longer than the diameter. This is because 
Nylastic is a poor conductor of heat, and the temperature 
might become unduly high in bearings that are too long. 

The thickness of the Nylastic material can be anything 
from about 0-020 in to approximately 0-060 in. If it is too 
thick, the material is liable to spread out of the housing. 
The smaller dimension quoted is adequate to allow for 
foreign bodies, which might enter the bearing, to embed 
themselves in the Nylastic, where they will not damage the 
shaft. 

An interesting application for Nylastic bearings is the 
support of a steering column in its tube. As can be seen from 
Fig. 9, the Nylastic bearing assembly is housed in a rubber 
sleeve, both ends of which are lipped internally. The 
dimensions of these lips are such that they retain both the 
steel sleeve and the Nylastic liner. The outer periphery of 
the rubber housing has two circular section projections, or 
pips, moulded on it, diametrically opposite one another; 
these register in holes in the tube in which the whole assembly 
is housed. A steel washer can be moulded into the lip at 
one end of the rubber, if necessary, to ensure that the 


Fig. 11. Right: A trailing axle conversion 
for a Commer 7 ton vehicle, in which Clayflex 
bushes and Nylastic thrust washers are used 


\ 





Fig. 16. Above: A modified 

Harrisflex bearing for applica- 

tions where the axial loading is 
a major consideration 

Fig. 14. Right: Two illustrations 

showing the basic principles of 

the Harrisflex bearing assembly 





Fig. 15 Above: The 
flanges of the Harrisflex 
bearing help to react 
torsion about axes nor- 
mal to that of the pin 


Fig. 13 Left: The 
Clayflex bearing and 
Nylastic thrust washer 
assemblies used in the 
balance beam assembly 
and shackles of the 
trailing axle suspension 
shown in Fig. 11 











Nylastic bearing cannot be pushed out of the rubber when the 
assembly is pressed into the tube. The principal advantages 
of this type of bearing are its self-aligning characteristics, 


ability to absorb a certain amount of vibration, long life, 
freedom from rattles, and the fact that it does not require 
lubrication. 

Three examples of the application of nylon to suspension 
bearings are shown in Figs. 10, 11, 12 and 13. In Fig. 10 
is illustrated one of the lower, inner bearings of the transverse 
wishbone type front suspension on the Triumph TR3. Not 
only is the bearing bush of nylon, but also nylon thrust 
washers are fitted at each end, between the bearing boss and 
the lugs that carry the pin. A simple Nylastic bearing 
arrangement for the spring eyes of a heavy commercial 
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Fig. 12. Left: A simple Nylastic bearing 
arrangement for the eyes of semi-elliptic 
springs, as used in heavy commercial vehicles 
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vehicle is illustrated in Fig. 12. Figs. 11 and 13 show 
respectively a trailing axle conversion for a Commer 7 ton 
vehicle and details of the Clayflex bearings used in the 
balance beam assembly and shackles. Nylastic thrust washers 


are employed in the balance beam bracket. 


Harrisfiex bearings 

Howard Clayton-Wright were the first to introduce 
Harrisflex bearings in this country. These bearings, as is 
well known, are of rubber and they are available in a wide 
variety of forms. The basic principle in all applications is 
the same, and is as shown in Fig. 14. 

Harrisflex bearings of the spool type, that is, with the 
rubber supplied as one unit, are available, but they are more 
commonly made up of two moulded bushes. These two 
parts fit easily into the housing and over the pin. The free 
length of the bearing and the length of the shouldered shank 
of the bolt are carefully controlled to give the appropriate 
amount of preload when the end plates are tightened against 
the rubber. Close tolerances are not necessary in the manu- 
facture of the metal components: machining is usually done 
to a tolerance of 0-005 in. 

An important advantage of the Harrisfiex bearing is that, 
should the assembly be subjected to torsional wind-up for 
any length of time, the bearing will begin to creep until it 
is returned to its neutral condition, as assembled. Thus, it 
is not necessary, on assembly, to fit the bearing in any 
specified angular relationship to its shaft or housing, since 
it will automatically adjust itself to the mean position of the 
linkage. 

The efficient functioning of the bearing is, to a large 
extent, dependent on the performance of the shoulder, that 
is, the portion that flows between the end faces of the housing 


and the end plate when the precompression is applied. This 
shoulder should not be confused with the moulded flange on 
some types of bearing. The formation of the shoulder under 
pressure ensures that the natural elasticity of the rubber is 
used to prevent movement relative to the metal components 
during normal operation. It is not always realized that the 
shoulder helps to react twist about all three planes, as well 
as axial force. The way in which twist about axes other than 
that of the pin is reacted can be seen from Fig. 15 on the 
opposite page. 

For applications where the axial forces are extremely 
high, the modification shown in Fig. 16 has proved to be 
most effective. This modification is simply the counterboring 
of the holes in the end plates to receive the projecting ends 
of the rubber bush. It is a recently patented feature, which 
imposes a limitation on the flow of rubber into the shoulder 
and thus has the effect of increasing both the pressure inside 
the housing and the tension on the shoulder. As a result, a 
lower rate of deflection, both axial and radial, is obtained 
under load. An added advantage is that wider shoulders 
can be employed without danger of instability, and this 
increases the maximum practicable angle of oscillation of 
the pin relative to its housing. 

The advantages of the Harrisfiex bush can be summarized 
as follows. Assembly can be effected easily and rapidly, as 
also can replacement, should this be necessary. Close 
tolerances on the metal components are not necessary. 
Provided the bush is correctly applied, long and trouble-free 
service life is obtained. After the initial fitment, no further 
adjustment is required. Like most flexible bearings, this 
type does not require lubrication. It is silent in operation 
and is effective as a vibration insulator. Special designs to 
meet even the most exacting specifications can be produced. 
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Brief Reviews of Current Technical Books 


Plastics Progress 1957 

Edited by Philip Morgan, M.A. 

London: ILIFFE AND Sons LtTp., Dorset House, Stamford 
Street, S.E.1. 1958. 93 x 6. 394 pp. Price 50s. 

This collection of papers presents some of the most recent 
international advances in plastics technology, particularly in 
the rapidly expanding fields of polythenes, vinyls, polystyrenes, 
reinforced plastics and fluorine polymers. Also dealt with 
are current developments in the theory and practice of extrusion 
and injection moulding. The authors are leading authorities 
from the United Kingdom, the United States and Germany, 
and much of the information contained in their papers is based 
on original work not previously published. 

All the contributions were the subjects of papers at the 1957 
International Plastics Convention, held at Olympia, London, 
where they were presented in an abbreviated form. This 
volume permits the authors to develop their theses to lengths 
not possible in the limited time available at the Convention 
itself, and therefore provides a valuable and, in many respects, 
a unique source of information on plastics technology. 

The headings of the chapters are as follows: Polyolefins; 
Polythene; Polyvinyl Chloride; Extrusion; Injection moulding; 
Material developments; Glass reinforced plastics; a subject 
index is also included. 


Casting in Steel 
London: Sir Isaac PITMAN AND Sons Ltp., Pitman House, 
Kingsway, W.C.2. 1958. 9 x 6}. 112 pp. Price 18s. 
This, the first edition of the book, is published on behalf of 
The British Steel Founders’ Association. One of its objects is 
to show how steel castings can, with advantage, be applied over 
wider fields of engineering construction than at present. The 
work, therefore, is aimed at informing engineers and designers 
as to the characteristics and functional attributes of cast steel 
components likely to be of use in a wide range of applications 
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BLICATIONS 


The work is based on the BSFA bulletins. Some of these 
bulletins, particularly among the earlier ones, have been revised 
in the light of current knowledge and, together with more 
recent ones, some of which are now out of print, have been 
collected together to form this volume. The work has been 
carried out under the supervision of a group of expert steel 
founders. This book, therefore, supplies information about 
the process of casting stecl in component form without which 
it is not possible to make the best and most economical use of 
this production technique for the manufacture of steel parts 
The work may also serve as an introduction to the steel 
founding process for those beginning their studies in this field 


Trouble-Free Hydraulics 


By Ian McNeil, M.A., A.I.Mech.E. 
London: THAMES AND Hupson Ltp., 30 Bloomsbury Street, 
W.C.1. 1958. 82x54. 124 pp. Price 18s. 


This is a practical book for engineers who have not time to 
study the theoretical aspects of hydraulics: that is, for those 
for whom a knowledge of how to keep hydraulic machinery 
running efficiently, and what to do if it goes wrong, is essential 
to their work. Among the subjects dealt with are: the laying 
down and carrying out of preventive maintenance schedules; 
starting up new machines; anticipated life of hydraulic oil, and 
when to change the oil; the danger point in solid contamination 
of oil; care of oil seals and replacement; and diagnosis and cure 
of faults. 

A great deal of the information has been given in tabular 
form, and this is cross indexed for rapid reference. Also, a 
comprehensive set of fault-finding charts is included, to enable 
machine troubles to be overcome quickly, even by those whose 
knowledge of the machines and their fundamental principles is 
not very great. At the end of the work, there is a useful 
appendix of safe pressures in tubes and conversion factors. 











THE SYKOMATIC GEAR GENERATOR 


A Magazine-Loading, Turret-Indexing, Automatic-Chucking Machine for 


Large Batch or Continuous Production 


A NEW machine developed by W. E. Sykes Ltd., Manor 
Works, Staines, Middlesex, offers substantial practical 
advantages to producers of large quantities of similar gears. 
Its outstanding characteristic is the ability to bring virtual 
automation to the gear-cutting shop without requiring the 
heavy capital outlay of an automatic transfer mechanism or 
occupying an inordinate amount of shop space. Each 
machine is completely self-contained but, of course, they can 
be readily linked by track or transfer equipment if desired. 

The machine is equipped with angular cutter relief, and 
an automatic loading device fitted with a rotary turret 
magazine to hold a number of components. The model 
shown has a magazine to hold twelve automobile layshaft 
gears. 


The turret, which is loaded with a full complement of 


blanks, permits fully automatic and uninterrupted operation 
of the machine for nearly 40 minutes, the cycle time for each 
gear being approximately 3-2 minutes. Loading is particularly 
simple, as the blanks are quickly pressed into the spring 
clips. Apart from the obvious facility of being able to employ 
unskilled operators, the automatic loading arrangement 
enables one person to maintain full output from a number 
of machines. 

The main fixture base is bolted to the saddle, and a heavy 
vertical column from this supports the indexing magazine 


The Sykomatic magazine-loading gear generating machine is completely 
self-contained 


and a top plate. The latter, which carries the tailstock and 
indexing piston, is fixed to the top of the column, both 
elements being supported by a slide bolted to the front of 
the machine. A hydraulic piston and a dead stop are provided 
to lock the fixture at the correct centre distance position. 
The magazine is free to rotate and slide on the column. 
A spur gear is fixed to the upper part of the magazine, and 
rack teeth are cut in the indexing piston rod. The chuck is 
of the expanding mandrel type and is bolted to the worktable. 
With the magazine fully loaded, the index piston forward, 
magazine up and chuck released, the cycle start button is 
pressed. The tailstock moves down to enter the bore of the 
component and continues its downward movement, taking 
the magazine down with it and pushing the work on to the 
chuck. When the gear is hard against the locating face 
of the chuck, the latter is operated by a sequence valve to 
clamp the work. The index piston moves to the rear, cutter 
and coolant motors start, the component is fed towards the 
cutter and the normal gear shaping operation commences. 
During infeed of the saddle, oil at low pressure is applied 
to the clamp to give additional support to the fixture. When 
the gear is at the correct cutting depth, oil at high pressure 
is applied to the clamp and the fixture is locked for the final 
cut. After the gear has been cut the clamp is released, the 
saddle retracts and the cutter motor stops. The chuck is 


General view of indexing magazine set up for transmission layshaft gears 
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The work is easily loaded into the magazine and retained by spring clips 


released and the tailstock and turret move up to lift the 
component clear of the chuck. The tailstock continues 
upwards until it is clear of the work, when the index piston 
moves forward. The rack teeth engage the magazine spur 
gear and index the next component to the loading position, 
when the cycle restarts. 

A “‘continuous/single”’ switch is provided. At “‘continuous”’ 
the cycle repeats, and at “‘single”’ one gear only is cut. If the 
switch is turned to “‘single’’ during cutting, the machine 
will stop at the end of that cycle. 

Independent buttons are provided for all motions to 
facilitate setting up, and these are interlocked through a 
“‘cycle/manual”’ switch to ensure that they are inoperative 
when the machine is on automatic cycling. Similarly the 
cycle start button cannot be used when setting up. A red 
light indicates that the hydraulic pump motor is energized. 

Two changeover switches are fitted, one to select high or 
low cutter speeds and the other to isolate the coolant pump 
motor when setting up. A mushroom-headed emergency- 
stop button cuts out the saddle infeed, the cutter motor and 
the coolant pump motor, but the hydraulic pump motor 
continues to operate. The control cabinet isolating switch 
is located adjacent to the control panel and the position of 
the large operating handle indicates whether the power 
supply is on or off. 

Electric starters and relays are of the “‘plug in”’ type and 
it is necessary to remove only two screws to detach a unit 
without disturbing the wiring. All the electrical control 
gear is contained in the cabinet and a safety interlock switch 
ensures that the supply is cut off before the oil- and dust- 
proof door can be opened. 

The hydraulic control valves are gasket mounted, and are 
removable by unscrewing four bolts; no piping is affected. 
The oil reservoir can be easily detached, and a large cover 
plate provides complete access for cleaning the reservoir and 
filter. A vane-type pump supplies oil at pressure, and the 
system is safeguarded by a relief valve. The sequencing of 
the various pistons is effected by limit switches controlling 
solenoid-actuated valves, and the lowered pressure for the 
clamping piston is provided by a pressure-reducing valve. 

A typical component, cut on the Sykomatic, is illustrated 
and described here. Twelve layshaft gears are carried in the 
magazine, and the chucking is by an expanding mandrel. 
However, the form of gears intended for cutting on this 
machine may vary widely from that shown. 


Gear data 


20 teeth; 30 deg R.H. helix angle; 11-547 N.D.P.; 174 deg 
N.P.A. 
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Detail of the rotary magazine, showing the indexing gear and the cutter 


Cutter data 

42 teeth; 30 deg L.H. helix angle; 4:2 in P.C.D. 
Protuberance cutter also modified to provide 0-005 to 0-010 in 
chamfer at tips of component teeth, 


Cycle data 
2 Cuts; 413 strokes per minute; 0-875 in stroke; 0-014in 
rotary feed per stroke; 3-2 minutes cycle time. 

The general specification of capacities and equipment of 
the standard machine is as follows: 
2} in (57 mm 
6 D.P. (4:25 Module 
Finest pitch 64 D.P. (0-4 Module 
Cutting stroke per minute 149, 186, 224, 280, 330, 413, 
498, 622 (an alternative slower 
range is available 
0-0005 to 0-030 in 
0-762 mm) 
2h.p. 2-speed 
min 
1 h.p. (960 rev/min 
} h.p. (1,420 rev/min 
48 X58 in (1,220 x 1,470 mm 
81 in (2,060 mm 


Maximum face width 
Coarsest pitch 


Rotary feed per stroke 0-013 to 


Cutter motor 1,440 /930 rev 
Hydraulic pump motor 
Coolant pump motor 
Floor space 
Height 

The maximum diameter of gear that can be cut is dependent 

upon the nature of the work. 





AIRLOCK 


N inner tube, termed the Airlock tube, has been intro- 


TUBE 


£& duced recently by Pirelli Ltd. It is made of Butyl, 
which, unlike rubber, does not have any affinity for oxygen, 
so that loss of pressure due to diffusion caused by the 
oxidation of the tube material is obviated. 

The manufacturers have developed new production 
techniques to exploit the potentialities of the material. As a 
result, the new tube is thicker and of more uniform dimensions 
than those manufactured hitherto. A feature of the produc- 
tion process is the special precautions taken to avoid thin 
patches developing in the tube during the handling and 
shaping operations before curing. High quality is ensured 
by comprehensive inspection at every stage in the production. 

The joint in the Airlock tube is not overlapped, and as a 
result, a clean, extremely strong and almost invisible joint 
is obtained. A new method of attaching the valve has also 
been evolved; this gives an extremely good bond and a 
well finished appearance. 








Car Aerodynamics 


Part II: The Second Series of Tests Carried Out at Ardmore, Analysis of the Results, 


and the Outlook for the Future 


G. E. Linp Waker, M.A., A.F.R.Ae.S.., 


Avra the tests described in the first part of this article 
were completed, further work was done with the object of 
analysing the results obtained from car 1 and of evolving a 
shape with satisfactory aerodynamic characteristics. For 
the later tests of this series, yawing moment and side force 
measurements were made with the model supported by an 
overhead claw. This enabled far more accurate measurements 
to be made. The tail sting mounting and its support cradle 
were retained for lift and pitching moment measurements. 
From the outset, the work was done with solid shapes, as it 
was thought that these would provide unambiguous results. 
The first of these models, shape la, is shown in Fig. 16. 
It is simply the car 1, with the wheels removed and all 
openings sealed smoothly with Plasticene. All the three 
directional components for this shape are shown in Fig. 17. 

The resistance C,, =0-045, is very low, but the directional 
characteristics are clearly still bad. This test, which was 
made with the tail sting model support, shows the wide 
scattering of the points observed for the yawing moment. 
Side force observations indicate a slight lack of symmetry 
of the model. 

The next step was to increase considerably the fin area, 
the tail of the body being elongated to suit. As a result, 
shape 1b, which is illustrated in Fig. 18, with the claw of the 
overhead mounting attached, was produced. The claw has 
a considerable effect, particularly on the resistance of the 
model, for which correction has been made; the yawing 
moment of the claw and its support shaft is very small, even 
compared with that of the model. In Fig. 19, the six com- 
ponent coefficients for this shape are shown. 

Shape 1b was also employed for some other tests, as 
follows. First, it was mounted in the free flight condition, 
that is, without the road beneath it, and a test was made 
over a range of angles of incidence, «a, as the nose was raised 
and lowered. The results, given in Fig. 20, show a dis- 
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Fig. 16. Above: %The first of the models, shape 1a, used in the second 
series of tests is simply the original car 1 with the wheels removed and 
all openings completely sealed and faired smoothly with plasticene 


Fig. 18. Below: Shape 1b, with the claw of the overhead mounting 
attached; the experimental results have to be corrected for the effect 
of the claw. On this model, the fin area is larger than on shape 1a 


continuity of the curves between a 6 deg and «a 9 deg. 
This indicates a change of the flow pattern, presumably in 
the form of a stall or breakaway from the surface, at larger 
values of a, where the value of C, is greater. 

The shape was then set in its normal attitude, with 
r=0 and a=0, and the road was gradually raised beneath it. 
The results are shown in Fig. 21. It is of interest to note 
that, at a value of g// of about 0-02, the lift force began to 
increase fairly rapidly, and at the same time the model 
started to flutter. 

Reduction of the tunnel speed for the final test readings 
prevented further flutter. Therefore, it is open to speculation 
as to whether such a condition of aerodynamically energized 
oscillation could develop at high speed in a real car, or whether 
the suspension damping would prove adequate to deal with 
the energy input. At the normal ground clearance level, 
the coefficients of this shape were hardly different from the 
free flight values, which are indicated by arrows at the edge 
of the diagram. 

An investigation was also carried out on the effect of under- 
surface roughness. Fig. 22 shows the arrangement of square 
bars fitted across the bottom of the shape, and the effects 
that they produced. The change produced in respect of lift 
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and pitch was generally large, while the change of drag 
remained small for each arrangement. In this test, flutter 
also was observed, but only with some of the arrangements. 

Shape Ic was derived from shape 1b by thickening the 
side of the fin, so that the combined fin and cockpit canopy 
formed a normal aerofoil section. This shape was tested for 
only yaw and side force. 

Confirmation of the poor directional characteristics of 
these shapes led to a careful study of the other published 
works. Sawatzki, whose investigation had been primarily 
concerned with directional stability, proved particularly 
helpful. No reference was found to marked non-linearity 
of the yawing moment curve at small drift angles; perhaps 
it is not usual. At larger drift angles, the curve is commonly 
non-linear and, in fact, unfinned bodies are normally stable 
at about r=90deg. Sawatzki points out that large, de- 
stabilizing moments are generatly associated with long, slim, 
streamlined bodies, particularly with downwardly sloped 
tails. Cutting off squarely the tail of such a body greatly 
decreases the yawing moment for only a very moderate 
increase of resistance. Two other points are also indicated: 

Location of a fin in a region of disturbed flow, for example, 

behind an open cockpit, greatly reduces its effectiveness. 

Short-chord fins, with the lesser movement of their own 

centres of pressure, are more effective, at small drift 

angles, than large-chord fins. This leads to the considera- 
tion of numbers of small fins, which may be so located 
as to form slotted groups. 

At this stage, the problem becomes clearly one of locating 
short-chord fins on the rear of the body in such a way that 
they are outside the wake from the open cockpit. On the 
other hand, the large lateral component of the streamlines 
around the tail must also be taken into consideration. If 
the airflow pattern is envisaged as that of the composite 
free stream body of the car and mirror image, it can be seen 
that fins radial to this free stream body would fulfil both the 
above requirements. The V-tail, of shape ld, was then 
designed. It comprised two straight, symmetrical aerofoils 
of NACA 0015 section fitted to the rear of the body, inclined 
outwards at 20 deg, one each side of vertical. This tail was 
built up on the model, after the original central fin had been 
cut down until only a fairing behind the cockpit remained. 

Resistance, side force and yawing moment coefficients of 
the four shapes are compared in Fig. 23. Too much signific- 
ance should not be attached to the resistance figures, as the 
shapes were created with successively increasing areas of 
Plasticene with inferior surface finish; it is sufficient to note 
that there is no great change of resistance at any stage. It had 





-{5 - 


Wind drift ang 


Fig. 19. The six com- 
ponent coefficients, 
for the shape 1b, based 
on the wheelbase area 
and referred to the 
mid-point of the 
wheeblase, at a height 
of 0-198! above the 
surface of the road 
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Fig. 21. Curves show- 
ing the effect of 
variation of ground 
clearance on the drag, 
lift and pitching mo- 
ment coefficients of 
the car shape 1b 


Normal clearance 
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been thought that the tail of the original shape was swept 
up too rapidly away from the road, so the derived shapes 
were all lower at the tail, as can be seen by comparison of 
Fig. 11 with Fig. 25. The reduction of lift for all the later 
shapes indicates that the tail shape la was, in fact, so high 
that flow breakaway occurred. It is further deduced that, 
with equal surface finish, the later shapes should show some 
decrease in resistance. Shape ld has a yawing moment 
curve of stable slope in the region of + =0, which is the most 
important part. 

At this stage, the basic shape was considered satisfactory, 
and a transformation was effected, step by step, back to the 
state of a normal open racing car. The first step was to refit 
the wheels, making car le. At this stage, the wheel arches 
were still carefully sealed with Plasticene. The next stage, 
car lf, is shown in Fig. 24. This car has an effective cooling 
system with an air intake at the nose and discharge slots 
behind the rear wheels. The choice of exit arrangement was 
dictated by the construction of the original model, in which 
the cooling air passed through ducts, to be discharged 
beneath the rear wheel arches; it is an exit arrangement 
suitable for rear-mounted cooling installations. but otherwise 
is not particularly attractive. To make car lg, the cockpit 
was opened; then the wheel arches were opened out to the 
original form, making car lh, which is illustrated in Fig. 25. 
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Fig. 20. Variation of 
incidence of shape 
1b, mounted in the 
free flight condition 
The discontinuity be- 
tween a 6 deg 
and a 9 deg indi- 
cates o change in the 
air flow pattern 
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—0:125 
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clean mode 
bor 4 fitted 
bor 1 fitted 
bars 1 and 4 fitted 0-1121 0.0812 —O 0254 
bars 1, 2, 3 and 4 fitted 0-1030 0 0646 —0-0187 
Fig. 22: This illustration shows the arrangement of square section 
bars, fitted beneath the model, for the investigation of the effects of 
under-surface roughness. The dimensions of the bars are 0-22/ square 
section « 0-64t long, where | and t are as defined in Fig. 13, in Part | 


—0 0332 


The final state was car 1j, in which the front wheel ventilating 
passages also had been opened. The resistance figures for 
the model at these various stages are detailed in Table I. 
The six components of the open car 1j are plotted in Fig 26. 
An unexpected feature was the drag reduction given by the 
opening of the brake cooling ducts. It might not be found 
in the real car, where suspension and steering gear form a 
much greater obstruction to airflow through the wheel 
arches. As might be expected, the resistance differs only 
slightly from that of the original model, car 1, but the other 
characteristics of this final development are satisfactory. 


ANALYSIS OF THE ARDMORE TEST RESULTS 
Resistance 

There is a wide background of information on this aspect 
of car aerodynamics. Earl'® gives figures for the air 
resistance of the pre-War German racing cars, which are 
collected in Table II, and presented in accordance with the 
convention used in this work. The exact test conditions on 
which these figures are founded have not been defined; 
nevertheless, from their values it is clear that the figure of 
C,, =0°168 obtained for car 1 is unduly high for an enclosed 
wheel design. This figure is, in fact, of the same order as 
the exposed-wheel Grand Prix cars of the 1939 era, and is 
much higher than that of the streamline cars of the same 
period. 

Partial assessment of the detail constituents of resistance 
can be made by comparison with the figures given by Kraus 
for the Mercedes-Benz W-196: these figures are given in 
Table III, where it can be seen that, with a resistance 
coefficient of C,,—0-1430, the Mercedes-Benz model is 
considerably better than that tested at Ardmore. Even in 


—— — — shape 1b 


shape 1d 


Fig. 23. Resistance, 
side force, and yawing 
moment coefficients 
plotted against the 
wind drift angle 





TABLE Ul 





Car A, Cc, 
ft® 





*Auto Union, 
open G.P. car 10-98 0-176 
Auto Union, 
part faired 
record car 


13°71 0-137 


Auto Union, 
fully enclosed 0-280 0-113 
Auto Union 
open G.P., 
body alone 


0-057 0-0091 


Mercedes-Benz, 
separate faired 
wheels, 

record car 
Mercedes-Benz, 


open G.P. 
car, 1937 











the development state, when the wheel arches were com- 
pletely sealed on the wheels, car 1g gave a value of C,, =0-160. 

Comparison of the two bodies shows that the W-196 is 
considerably wider at the base, so that its wheels are much 
less exposed to frontal view. Further consideration of car le 
shows an increment C,,=0-072, due to the protruding 
portions of the wheels. This figure is disproportionate, since 
it is more than that of the complete body of the vehicle. 


Fig. 24. Model car 1f, incorporating cooling system ducts, with an 
air intake at the front and discharge louvres behind the rear wheels 


It is concluded that the body shape of really high-speed 
vehicles should be such as will provide maximum envelop- 
ment of the wheels. From Table II, it can be seen that the 
partially-faired Auto Union model, with an open cockpit, 


TABLE I 





Per cent 
total 


Increment 
Resistance added 


w u 





0-061 

wheels 0-072 
0-133 

cooling 0-005 
0-138 

open 

cockpit 0-022 
0-160 

wheel 

arches 0-027 
brake 


cooling --0-016 
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has much the same resistance as the W-196, but the most 
noteworthy figure is that of C,, =0-072 for the Mercedes-Benz 
record car with separately faired wheels; this figure may be 
based on a test of a solid model without cooling system or 
internal flow passages, but even so, it can only be compared 
with the value of C,,=0-061 for shape 1d, which was even 
stripped of wheels. 


Lift and induced drag 

A moving car may be regarded as a lifting aerofoil, although 
of very low aspect ratio and subject to interference effects 
from the ground passing in close proximity below. The lift 
coefficients obtained in the tests varied, as between the 
different model stages. Car 1 had the greatest lift, which was 
coupled with a nose-up pitching moment; therefore, at the 
limit, the car would lift at the nose. The calculated speed 
at which the nose lifts is over 400 m.p.h., so it would appear 
that there is little danger associated with small positive 
values of the lift coefficient. 

A consistent trend for the lift to decrease at larger values 
of the drift angle can be detected throughout the various 
development stages. This is unusual. Both Barth'':'* and 


Fig. 25. Car 1g, which is a fairly advanced stage in the transformation 
from a solid model to a shape more representative of the racing car 
the cockpit is open and the wheel arches properly formed round the wheels 


Romani’ produce a number of curves of C, plotted against r, 
not one of which has a negative slope in the region of 
7 <30 deg; in fact, many show a rapid rise. Possibly this 
common trend might be explained by the increase in effective 
aspect ratio, and thus in aerofoil efficiency, as the body 
assumes an attitude with its long axis across the wind. 

Barth has investigated the normal generation of lift by a 
car body shape. The natural form approximates to that of 
a thick, heavily cambered aerofoil, with its flat, lower surface 
towards the road. Fig. 27, which has been reconstructed 
from Barth’s work, shows how increased curvature of the 
lower surface of the shape reduces the effective aerofoil 
camber, and consequently the lift, at a constant angle of 
attack. In practice, this feature would be attained by 
sweeping up the ends of the body. In this context, examina- 
tion of the basic form of the Ardmore model shows that its 
longitudinal centre line profile has only a small positive 
camber, as the ends are slightly elevated. In cross section, 
the profile is distinctly swept up at the sides; this gives, in 
effect, a considerable negative camber, which in this particular 
case accounts for the generation of negative lift, or down- 
thrust, which increases at large drift angles. 

A car cannot be considered as an independent aerofoil, 
so far as designing for low lift is concerned, since the flow 
pattern is that of the composite shape, which includes the 
mirror-image beneath the road. These two parts of a 
composite aerofoil might have separate coefficients far 
greater than could be obtained by a single, complete aerofoil 
—a similar case is the slotted wing, where the slat, considered 
separately, often has a lift coefficient far higher than that 
obtained for the complete wing. The design target might be 
interpreted as the regulation of the pressure in the venturi 
passage that separates the two segments of the shape to about 
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Fig. 26. The six com- 
ponent coefficients of 
car 1j. An unexpected 
feature is the reduc- 
tion of drag, owing to 
the opening of the 
brake cooling ducts 


1 wieder ft angle-deq 


a's |) eae le all 


the same level as that around the outer surfaces. There will 
be no lift if, along the whole length of the model, =p,,,., 
Powers Lift is always a direct danger at extremely high speeds, 
when the car might take off. Even at much lower speeds, 
particularly if the lift is coupled with a pitching moment, it 
may modify the tyre load distribution, with resultant change 
in the directional characteristics of the car, or perhaps 
reduced road adhesion. 

Lift inevitably is accompanied by induced drag. Aerofoil 
theory provides a value for the induced drag, in the well 
known form: 

D — 
This is for conditions of optimum lift distribution. It can be 
conveniently rearranged as follows to give the induced drag 
coefficient 
CL’ 
er A 
and the total drag coefficient is 

C Cc C. 
where C,, is the residual drag, and has the value of C, when 
C,=0. The term e is a correction factor for conditions of 
lift distribution other than ideal. Aspect ratio A =(2b)*/S,. 
In this particular case, the maximum y ordinate of the shape 
was taken as the semi-span 6, which made A =0-995 

An allowance of e=0-90 has been made, and the induced 
drag of shape 1b has been calculated and plotted over a range 
of angles of incidence a, in Fig. 20. Though not actually 
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TABLE Ill 





Item Cc, Per cent 





Model car, open cockpit and 
wheels fitted, as tested in wind 
tunnel 0-1161 


Engine cooling system 0-0114 


Suspension and 
protrusions 


steering gear 
0-005 


Driving mirrors and additional 
windscreen 0-005 
Ventilation for cockpit and wheel 
arches 0-0036 


Under-surface fittings and leakage 0-0029 


Actual Grand Prix car 








0-1440 











coincident with the measured drag, the calculated line had a 
similar form. The discontinuities in the observed curves 
indicate that there is almost certainly a flow separation and 
consequent change of flow pattern within the range of this 
test. This could easily account for the difference between 
the observed and the calculated resistance curves. On the 
basis of this result, there is no reason to suspect that the 
induced drag of a car is not represented by conventional 
aerofoil theory. 

The preceding analysis has been made for the condition 
of free flight, which of course differs from that of movement 
in close proximity to the ground. Interference of flow 
between the body and its mirror-image, which is another 
way of expressing the ground effect, does not yet appear 
to have been analysed theoretically in a form directly 
applicable to cars. Von Karman'* has analysed the inter- 
action between two lifting bodies: he shows that each tends 
to reduce the velocity over the other, thus producing losses 
in respect of both lift and drag. The effect varies with the 
distance apart, and there is a sudden reversal when the vortex 
centres come very close together. Toms'’ reproduces some 
tests of pairs of non-lifting struts. These show that the 
resistance increases as the gap between them is reduced, 
and this increase becomes very rapid as the gap is eliminated 
altogether. The motor car is in general a large body, producing 
relatively little lift, so that the latter case would seem the 
more applicable; however, Von Karman’s work would 
suggest that the relationship between lift and induced drag 
remains unchanged in these conditions. 

Flow visualization tests, as illustrated by Fig. 1, led to 
the investigation of the vortex strength behind the full-scale 
car. A free-running paddle wheel, shown in Fig. 28, was 
used to measure the circulation strength around its own axis. 
The measured vortex circulation strength was [’=2-05u ft/sec, 
where u is the car speed in feet per second. With the full- 
scale car, it was possible to evaluate the induced drag, which 
represents the energy carried away by the trailing vortex 
system. Von Karman has shown that the total energy in the 
trailing vortices can be expressed by mathematical equations 
as follows: 

E=u D, 
and further, the induced drag is: 

L? 
* 2pu* nb? 

while the lift is: 

L=pu2b6T 
A combination of these equations gives: 

D,=20- 

7 
D, 
qS. 

4r 
mS, 
The experimental values obtained in this instance were: 

C _4(205u)* 

“mu? 46°9 
0-114 
Since the wheelbase area was 46:9 ft®?, the corresponding 
lift coefficient was: 


CL 


Cu i 


2bpuT 

spu? S,, 
_ 6u(2-05u) 
~ 4? 46-9 
If the lift distribution factor is again taken as being e=0-9, 
the effective value of the lift coefficient is reduced to: 

C_=0-526 V0-9 
0-500 

This experimental work provided an actual value for C,,, 

although careful consideration indicated that all the probable 


266 


errors lie in the same direction, so there is likely to be an 
appreciable total error. Therefore, the figure obtained was 
probably low. The lift has been deduced from the induced 
drag, and thus there is not any experimental evidence as to 
the actual relationship between induced drag and lift. 
Works such as those of Barth or Zeder would suggest a 
value of C,,=0-33 as probable for this class of car, so that 
it can be seen that the induced drag is a prominent part of 
the total. 

The lift generated by this particular car was considerable. 
This could account for reports to the effect that the car 
handles well, but gives the impression of being about to 
take off at over 75 m.p.h. At this speed, the lift is probably 
great enough to unload a very soft suspension, even to the 
extent at times of riding on the rebound buffers. 


Analysis of the total resistance of the car 


It is now possible to evaluate most of the factors enumerated 
in the resistance diagram, Fig. 2, which is the basis for the 
estimation of the performance of the car. Assume that the 


Fig. 28. Vortex circu- 
lation strength was 
measured by means of 
this free-running 
paddle wheel rig 


relevant conditions for car lj are as specified below: 
l= 75 fe 
5-5 ft 
31-3 ft? 
W =2,000 Ib 
tyre pressure =35 lb/in? 
speed = 150 m.p.h., or u =220 ft/sec in still air. 
The contribution due to skin friction is liable to differ as 
between the model and the full-scale vehicle. For the 
purpose of this analysis, fairly unfavourable assumptions 
are made, to the effect that, on the model, transition from 
laminar to turbulent boundary layer takes place at the 
vicinity of the cockpit, x =10, while, at full-scale, owing to 
the effects of cowling joints and leakage, transition is moved 
forward to the front wheel openings, model x=5. Using 
aeronautical procedure, as outlined for instance by Wilkin", 


Fig. 27. Illustration showing how the effective aerofoil camber is 
reduced as the curvature of the lower surface of the model is increased. 
The curve on the left is for the shapes in free flight, while those on the 
right show the variation of the lift with the ground clearance 
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rolling 
resistance 


17 28 8-5 


Transmission 








TOTAI 
188-2 H.P 


Fig. 29. Analysis of the estimated power requirement for a full-size, Grand Prix racing car developed to the stage 1j of this investigation at Ardmore 


a figure for the skin friction resistance can be estimated for 
the two cases. In this instance, since form drag is by far 
the greatest part of the total, it is considered justifiable to 
ignore conditions in the actual transition range: this greatly 
simplifies the procedure. The actual skin friction coefficients, 
based on wetted surface area are: 
in the laminar flow zone, C,=1-:326 Re~? 

and, in the turbulent zone, C,=0-074 Re~°*? 
For the model tests, the Reynolds number, based on the 
overall length, is: 

Re =2-26X 10° 

so that, for the laminar zone, C,, =0-000884 
and, for the turbulent zone, C,,—0-00253 
The total frictional resistance thus becomes: 

F=q}A,C,,+q4A, Cy 
where A, is the wetted surface area, estimated as 3 ft* for 
the model. The corresponding contribution to the resistance 
coefficient becomes: 


J Cy 





943A, Ci+q4 A, C, 
5 


‘ 
u 


0:01045 
For the full-size vehicle at a speed of 150 m.p.h., the 
Reynolds Number is Re =2-13X 10’, so the two skin friction 
coefficients are reduced slightly to: 
laminar C,,=—0-000221 
turbulent C,,=0-00145 
If transition has now moved forward to one-eighth of the 
length, then the laminar zone will cover rather less, say 0:1, 
of the surface area, leaving the remaining 0-9 of the area 
under the turbulent boundary layer. The total contribution 
due to skin friction then becomes: 
C, O:1g Ar Cn +099 As Cy, 
: q Sy 





0-00815 

In this case, skin friction forms about 14 per cent of the body 
drag, and is slightly reduced with increase in Reynolds 
Number. The remaining 86 per cent of the body drag is 
form drag, which does not alter. In the case of a special 
machine designed for a record attempt, it should be possible 
to maintain the transition zone well aft, with the result that, 
for the full-scale vehicle, C,, would have a value materially 
lower than that for the model. In the case at present under 
consideration, neglecting the slight reduction of skin friction, 
the value of C,, is 0-171, so the power lost in overcoming air 
resistance is: 

u 
550 
220 rennee = 
55 X9 00119 « (220)* k 31:3 0-171 
123-2 h.p. 

This figure can be considered as including cooling and 
ventilation losses, since these passages were open on the 


P, (tp u* S, Cy) 
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model 
losses is C 


The Mercedes-Benz figure for leakage and accessory 
0-016, which corresponds to P =11°5 h.p. 

Rolling resistance of the tyres should be estimated in 
detail, but in the present case, all of the relevant information 
is not to hand. It would appear that under the prevailing 
conditions, a good representation of the total tyre resistance 
would be given by employing an effective friction coefficient 
of «=0-035. The resistance is thus 0-035 x 2,000 =70 Ib, 
and the corresponding total of the power loss due to the tyres 
is P,=28 h.p. 

Dynamometer loss is caused by the wheel, or more 
particularly the tyre tread, acting as a centrifugal impeller. 
It is uncertain how much air is really affected, but from the 
depth of the tyre tread it can be assumed that the affected 
layer on each side of the wheel is about } in thick; calculations 
based on this thickness actually give results in relatively 
close agreement with the figure quoted by Romani for a 
typical, though rather lighter, vehicle. Test results published 
by Schmid also produce the same figure. Schmid went on to 
show that the degree of enclosure of the wheel within its 
cowling also has a considerable effect. In this particular 
case, the wheel is only partially enclosed, and the loss is 
estimated to be about P, =8-5 h.p. for the four wheels. This 
figure is probably not greatly affected by either wheel size or 
tyre breadth, being mainly related to the peripheral velocity 
of the tyre walls, P,«»*. The transmission loss might be 
generalized as 10 per cent of the total power, making in this 
instance P,=17h.p. Thus, for 150 m.p.h., the total power 
requirement is P,,..;=188-2h.p. These values are shown 
in Fig. 29. Unfortunately, there is no measured value for 
comparison with this total. 


Cooling system 

Analysis of the Ardmore model and of the closely com- 
parable figures for the Mercedes-Benz W-196 shows that 
engine cooling represents only a small loss. Under certain 
conditions, as has been shown by Romani, it may even result 
in a gain. In a suitable design, the power taken by a cooling 
fan may be utilized so efficiently that it results in a nett 
gain in available thrust power, even at high speed. 

Cooling of the brakes is a problem peculiar to the auto- 
mobile: the brakes operate intermittently and only require 
cooling while in operation. On the other hand, the engine is 
presumably not producing power while the brakes are in 
operation, and therefore does not require cooling during 
that time. This suggests the use of a cooling system common 
to both engine and brakes, either with liquid circulation, as 
suggested by Railton, or, as has already been done by 
Mercedes-Benz, brakes and radiator using the same air in a 
common duct. The alternative is a brake cooling system 
that is only open to the airstream while the brakes are 
actually applied; this arrangement has been seen on record- 
breaking machines. Beyond this, little can be added to the 
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vast wealth of cooling data existing in the aeronautical field, 
nearly all of which would. appear to be applicable to the 
automobile. 


Directional stability 
Model car 1 was aerodynamically unstable to a considerable 
degree. Reference to a previous work suggests an aero- 
dynamic stability margin of 0-05 of the wheelbase aft of the 
centre of gravity. If the same figure is also accepted for the 
road stability margin, it would be necessary for the aero- 
dynamic centre of pressure to be at 0-1 of the wheelbase aft 
of the centre of gravity, that is, at 0-6 wheelbase from the 
front wheels if the centre of gravity is assumed to be at the 
mid-point. 
From Fig. 12, it was found that for car 1: 
meet 0-0166 
and, if this side force takes effect at 0-6 wheelbase, then the 
resultant yawing moment about the present reference datum 
at the mid-point must be: 
Mé= —0-01667S,ql(06 
—0-01667S,,ql(0-1) 
0-001667 


0°5) 


So that Cmy 

ICMy 

ait 
The experimental value is unreliable, as there was wide 
scatter of the points from this particular observation, but 
when 7=0 it appears to be about: 

CM _ . 9.92 

or 

In other words, a considerable increase in stabilizing fin 
effect is required. 

The investigation was continued, from this stage, using the 
basic solid shapes rather than detailed car models. This 
simplified modification, and it was felt at the same time that 
clearer results might be obtained. The possibility of the 
effectiveness of a central fin being influenced by enclosure 
of the cockpit at its leading edge was not appreciated at this 
stage. 

Shape la was developed into shape 1b by building a longer 
tail to accommodate a longer and higher fin. The iin was 
actually made of sheet metal, while the remainder of the 
extra piece was built in Plasticene. This modification did 
give some improvement, but the yawing moment curve 
remained non-linear, so that the shape was decidedly 
unstable in the straight ahead condition. Reference to 
Fig. 19 shows another interesting characteristic of shape 1b. 
The rolling moment Cyys has a high, negative slope, giving 


—0-00166 








2 40 orf 
Wind drift angle—deq 


i 


Fig. 30. A representa- 
tive set of aerodyna- 
———+—— mic characteristics 
for a family saloon, 
estimated from figures 
published by R. Barth. 
The figures are based 
on wheelbase area, 
and the moments are 
referred to the centre 
of the wheelbase, at 
axle level 
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a pronounced tendency for the shape to roll towards the side 
wind: the centre of pressure is very low down; in fact, it is 
beneath the road surface. Height of the centre of pressure 
may have a big influence on the directional characteristics, 
since in general the neutral steer line is not vertical, thus the 
aerodynamic stability margin will be dependent on both the 
x and y co-ordinates of the centre of pressure. Slope of the 
neutral steer line simply indicates, of course, the existence 
of some degree of roll steer, and if the car rolls on its suspen- 
sion, it takes up a slightly curved course as a result of the 
roll steer effect. 

The fin of shape 1b was of thin section with concave sides. 
With a view to straightening the yawing moment curve, the 
sides of the fin were thickened to produce an aerofoil section, 
growing from the cockpit canopy. This was shape Ic, which 
was pleasing to the eye, and gave the effect of a streamlined 
body of greater length. It proved also to have the perform- 
ance that would be expected of a longer and slimmer stream- 
lined body: the non-linearity of its yawing moment curve 
was increased. 

Straightening of the yawing moment curve was desired, 
because the great fin area mecessary to give directional 
stability in the region of +=0, with the non-linear curve, 
would result, apparently, in very large values of the side 
forces and yawing moment at large values of 7. This would 
probably cause great difficulty in respect of control. A 
rough estimate of the lateral force required of the fin showed 
that two, short chord, relatively high aspect ratio fins should 
be adequate, the total height being only that of the original 
fin. The central fin was then cut away and the V-tail con- 
structed to make shape Id. 

The small change of resistance, as between shapes la and 
1d, justifies the radial disposition of the fins. The aerodynamic 
directional characteristics of shape 1d are good and, further- 
more, they can be altered in a predictable manner, simply 
by varying the length of the fins. The side force C, was of 
the same order as for the long-tailed shapes and, of course, 
cunsiderably higher than that of the original car. Increased 
side force is stated by Sawatzki to be the inevitable price of 
directional stability; although it is, of course, a matter of 
degree: the required stabilizing couple would be provided 
by a smaller fin at the end of a longer tail, provided that 
the longer body did not itself require a greater moment. 
At extremely high speeds, when the side force is really great, 
a car with large fins may be yawed by the wind to a large 
slip angle relative to its track on the road; this effects a 
balance between the lateral force of the tyres and the side 
force of the wind. Under such conditions, aerodynamic 
stabilization may not seem so attractive, but it is probably a 
lesser evil than instability. 

At the final stage, car 1j was remarkable for the small 
value of all disturbing components. In fact, Cay, Cage, 
Cye, and Cy, are all so small that they are almost masked by 
the effect of experimental errors. Certainly they might all 
be neglected when working about the datum point used for 
these measurements. 

So far as the application of model test results to predict 
the handling of the full-scale car is concerned, it is worthy 
of note that the actual result achieved in practice is often 
better than that indicated in theory. Kraus’® has remarked 
that during aerodynamic development of the body for the 
Mercedes-Benz W-196, small stabilizing fins were found 
necessary to bring the centre of pressure aft to the ideal 
location, but that these fins were never fitted as, even without 
them, the full-scale cars handled very well under extreme 
conditions of gusty side winds. 

Kraus went on to remark, with regard to wind conditions 
over the world’s surface, that since the wind inevitably has 
passed over the surface of the ground for a considerable 
distance, the Reynolds Number and consequently the 
boundary layer thickness are both great. Therefore, there isa 
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velocity gradient extending some feet above the ground. 
Consequently, the effective value of the drift angle, +, for 
the lower part, which is of course generally the front of 
the moving car, is less than that for the upper part. This 
must exert a favourable effect on stability, but it is difficult 
to see how this can be turned to advantage at the design stage: 
before aerodynamic stability can confer any benefit, the 
vehicle must be directionally road stable; if the road stability 
margin is large, it will offset any small aerodynamic instability. 


THE FUTURE 


In the early days of racing, urgency of other engineering 


problems generally precluded aerodynamic development of 


the cars; furthermore, circuits were generally not such as to 
demand extremely high maximum speeds. In the case of the 
touring car, in an era when design standards gave moderate 
size and considerable weight, together with a normal working 
speed that was not high, aerodynamic treatment could give 
little or no benefit. 

Today, racing cars are very much lighter, and circuits in 
general are fast, thus the significance of aerodynamic factors 
has increased. In fact, on occasions streamlined sports cars 
have proved to be faster than some of the traditional Grand 
Prix cars with exposed wheels. There is no doubt that the 
trend towards aerodynamic treatment has contributed to the 
remarkable increase of sports car speeds in the post-war 
years. It seems that a formula reducing the power available 
to the Grand Prix car would give some added incentive to 
streamlining. Since any improvement in the handling 
qualities of the competition machine is always welcome, it 
might be expected that improved streamlining will be 
followed by the general adoption of stabilizing fins, parti- 
cularly where wind tunnel facilities are available for their 
development. With very light two-seater cars with small- 
capacity engines, a check must also be kept on the magnitude 
of the lift forces. 

Air brakes have for a long time been used on record cars, 
and Mercedes-Benz have used them on their road racing 
cars; on a very fast circuit they would seem an attractive 
augmentation to the friction braking system. A brake of 
about 6 ft? might be accommodated at the rear of the car. 
This, with an effective drag coefficient of 1-0 would, for the 
2,000 lb weight car already considered, give retardations as 
follows: 

Retardation 
ft/sec* 
22-0 
9-85 
5°53 150 
2-46 100 
At 200 m.p.h., the air brake probably almost doubles the 
available retardation, while at 100 m.p.h. it is not really 
making a useful contribution. 

The past few years have seen a remarkable increase in the 
performance demanded of the popular car and in the actual 
speeds on the road. Accommodation for the occupants, and 
general comfort level have also increased. Fashion has called 
for a general tidying up of the outside, resulting in some 
decrease in air resistance, while at the same time, economic 
pressures have led to weight reduction. Although both 
these factors have helped, the increased performance has been 
bought mainly with more power. Fig. 30, which is based on 
figures published by Barth, shows a representative set of 
aerodynamic characteristics for this class of car. Many 
vehicles have. a high resistance and are notably unstable. 
Disturbing effects of side winds are common experience. 
By a combination of reduced size and weight, together with 
streamlining, the contemporary sports car reaches really high 
speeds, although its engine is indeed little more potent than 
that of the touring machine. 

Fuel is already expensive, and in the long run will probably 


Speed 

m.p.h. 
300 
200 
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Fig. 31. The effect 
of car size on resist- 
ance characteristics 


a per cent power absorbed 
by aerodynamic drag 
b per cent power absorbed 
by aerodynamic drag of a 
streamlined lightweight 
car; ¢ power absorbed by 
rolling resistance ; d power 
absorbed by aerodynomic 
drag; @ power absorbed 
by aerodynamic drag of 
streamlined car; f as- 
sumed trend of Cy zg 
resistance coefficient Cy 
for streamlined cor h 
values of Sw and Ay for 
fourteen different cors ex- 
hibited at the 1957 London 
Show 


Percent of total resiston 





Resistance hp at 45mp.h 


Resistance coefficient Cw 


become more so. This partly accounts for the considerable 
interest in economy cars, which are really less than a car, but 
still provide tolerable personal transport. If this class of 
vehicle is to increase in popularity, it must have a road 
performance certainly not markedly inferior to that of the 
average car. A continuous cruising speed of 45 m.p.h. is 
representative of such a requirement. 

From the dimensions of some of the closed cars exhibited 
at the 1957 Motor Show, Fig. 31 has been constructed; the 
frontal area has been obtained from the general relationship 
A, =0-9%(h-g)2b. The scatter is surprisingly small, and the 
result is a clear illustration of the small decrease of frontal 
area as the weight of the car is reduced; at the same time, the 
wheel base area decreases steadily. From the aerodynamic 
point of view, the fineness ratio is considerably less for the 
lighter vehicles than the heavier ones. Consequently, the 
resistance coefficient tends to increase inversely as the size 
of car; this characteristic has been conveniently represented 
by a straight line for C,,, although this is an over-simplifica- 
tion, 

In the upper part of the diagram, the effect of this trend on 
performance is shown. The power required to overcome the 
air resistance remains almost constant, while the rolling 
resistance decreases in proportion to the weight. At 45 m.p.h., 
rolling resistance is predominant for cars of 25 cwt kerb 
weight and upwards. For a 10 cwt car at the same speed, air 
resistance remains unchanged and becomes 70 per cent of the 
total. The dotted lines indicate what might be achieved by 
extreme aerodynamic treatment of the light car, even to the 
extent that its basic dimensions are influenced by aerodynamic 
considerations: at a kerb weight of 10 cwt, balance has been 
restored, and at 45 m.p.h., air resistance is only some 
45 per cent of the total; and this total has further been 
reduced by some 44 per cent, which is a very useful additional 
saving. Such a vehicle, fitted with a transmission designed 
so that the engine operates at an economic speed under 
cruising conditions, offers a prospect of highly economical 
personal transport. It is probably for this class of vehicle, 
designed for only quite modest performance, that careful 
aerodynamic treatment would be most rewarding. Such a 
lightweight and long machine would certainly be extremely 
sensitive to the effects of side winds and would therefore 
benefit most from aerodynamic directional stabilization. 


Further research 

At present, it can be said that almost any required aero- 
dynamic characteristics can be built into a car, but that this 
can only be done by wind tunnel development. There is 
sufficient published data to enable a reasonable forecast to 
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be made of the resistance, and perhaps even to afford an 
indication of the order of the other five components. Fashion 
must continue to govern the appearance of a product intended 
for sale on a market as wide as that for the popular car, even 
though the indirect influence of such considerations as 
engineering and aerodynamics can ultimately result in great 
changes. Because of market requirements, there will never 
be uniformity of shape, so tests of groups of idealized bodies 
can be of only limited interest. Wind tunnel testing may 
become a normal design procedure with a view to controlling 
noise and ventilation rather than obtaining increased 
performance, It is hoped that many more wind tunnel test 
figures for cars and car-shape bodies will be published, as 
it is only from their study and comparison that a background 
of understanding can be built up as a foundation for future 
designs. 

There remains the disparity between model and full-scale 
tests, which has been recorded by Romani. The investiga- 
tion of under-surface roughness, shown in Fig. 22, might be 
a clue to the origin of the effect; leaks and, in particular, air 
discharges beneath a real car could have a greater influence 
than the solid bars used in the experiment, in which the effect 
on lift and pitch was found to be far more pronounced than 
that on drag. This matter can only be resolved by road tests 
of a car that is truly aerodynamically similar to its wind 
tunnel model; both model and car must have all leaks care- 
fully eliminated. Wind tunnel test of the full-scale car would 
be of even greater interest. On the road test, lift could be 
assessed by a comparison of surface pressures with those of 
the scale model, and a cross-check made by recording the 
deflections of the road springs and using them as a measure 
of the load supported, and hence the lift. 

The production of streamline diagrams, by one of the flow 
visualization techniques, showing the airflow pattern in the 
vicinity of a few different body shapes would be a great help 
to the designer. Also, a theoretical treatment of the streamline 
pattern associated with the complete car and mirror-image, 


indicating the lift and drag effects, would certainly be 
valuable. Some more tangible reports on road tests of aero- 
dynamically stabilized cars would be of great interest; the 
German works, such as those of Huber*’, refer to tests, but 
appear to give few details. 

Related to this full-scale work is the matter of vertical 
wind-gradient. If some records were kept, a statistical 
analysis might be compiled to afford a more accurate basis 
for design and for wind tunnel testing. Although not 
primarily an aerodynamic problem, the analysis of losses 
associated with the tyres at high speeds, and in particular the 
dynamometer loss, appears to be still incomplete. The 
complexities of compressible flow dynamics are unlikely to 
affect the automobile field, at least, not in the forseeable future. 
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ROAD SPE 


NEW version of the Dunlop Road Speed tyre has been 
£ introduced. It has a strong, all-nylon casing and a new 
synthetic rubber tread. This tyre, which is known as the 
R.S.4, has been developed by the Dunlop Rubber Co. Ltd. 
for application to production cars designed for high speeds. 
It has been well tested and operated on cars driven at very 
high speeds on Continental motorways. 

The nylon construction gives maximum safety, since it 
greatly increases resistance to all kinds of impact and reduces 
the danger of bursts or tyre failures at high speeds. Also, 
it is more resistant to damage from heat generated internally 
by rapid flexing of the tyre at high speeds of operation. Road 
holding is said to be good even on wet or slippery surfaces; 


ED TYRE 

this feature is obtained by virtue of the pattern of the tread 
and the nature of the synthetic rubber compound used. 
Dunlop estimate that in wet conditions, the grip obtained 
with the synthetic rubber approaches a figure of 30 per cent 
better than that obtained with other rubber compounds used 
hitherto. The tread also has been designed with a view to 
providing maximum resistance to wheel spin and therefore 
to give effective torque transmission. 

Other advantages claimed are quiet running, improved 
resistance to tyre squeal, and longer tread life. At present, 
the tyre is made in the following sizes: 5.50—15; 5.90—15; 
6.00—15; 6.40—15; 6.00—16; 6.50—16; 6.70—16; and all 
can be supplied with black or white side walls. 





METAL SPRAYIN 


N view of the great success of the first International Metal 

Spraying Conference held in Halle, East Germany, in 
1956, it has been decided to hold a second one, this 
time in Great Britain. The second conference will be in 
Birmingham, from the 29th September to the 3rd October, 
1958, and all the arrangements are being undertaken by the 
Association of Metal Sprayers. Lectures and discussions will 
take place at the new College of Technology, Gosta Green, 
Birmingham, and the programme includes practical demon- 
strations and works visits. 

A large number of papers have been submitted by experts 
from all over the world. They include the following subjects: 
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G CONFERENCE 


practical developments and applications in various countries 
and climates; industrial hazards; building up and hard surfac- 
ing; diffused coatings; use of high melting point metals; 
mechanical and chemical properties of deposits; linings for 
anti-friction bearings; electric arc spraying; and, deposition 
of plastics and refractories by fusion spraying. The pro- 
ceedings will be translated simultaneously into French, 
German and English, and transmitted by means of an inter- 
nal radio telephone installation. Programmes and forms of 
application for registration can be obtained from The 
Association of Metal Sprayers, the address of which is 
Barclays Bank Chambers, Dudley, Worcestershire, England. 
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GAS EJECTORS 


Theoretical Considerations Rela 


Tech. 


Cand. Se. 


For the purpose of this article, an ejector is defined as an 
apparatus by means of which the total pressure of a gas 
stream is increased at the expense of another stream of gas 
at higher pressure. The basic scheme of such an apparatus 
is illustrated in Fig. 1, in which gas stream G,, emerging 
from the nozzle cb, moves the air from the inlet chamber, 
through the nozzle ck. It does this by the turbulent mixing 
of the ejecting and ejected flows in the mixing chamber. In 
the diffuser, the velocity head of the combined stream is 
partly transformed into a pressure head. The flow of gases 
out cf the entry chamber gives rise to a depression in this 
chamber, so more air, represented by the flow G,, is drawn in. 

Work done by the ejector is determined by the weight 
pressure and temperature of the ejecting, or primary, flow, 
and ejected, or secondary flow. These parameters are 
usually expressed in terms of non-dimensional ratios: 

z f (q) 

G, 
I=G 

where h, is the excess static pressure upstream of the primary 
flow nozzle; h, the depression upstream of the secondary 
flow nozzle, that is, at the entry chamber; and G, and G, 
are the weights of the primary and secondary flows 
respectively. 

Experimental investigation of gas ejectors, as discussed 
in this article, is based on the control of pressure by regula- 
tion of the volume of gas passing from the compressors 
through the nozzles. The excess pressure supplied by the 
compressors compensates for the aerodynamic losses due 
to the flow measuring equipment. This ensures reliability 
and adequate accuracy over the entire test range, so far as 
the determination of G, and G, is concerned, regardless 
of whether the flows are of the steady state or pulsating types. 

Fig. 2 shows the layout of the test rig. The primary flow 
is supplied through a flow volume measuring device 2, 
pipe 3 and a piston pulsator 4, to the pipe 1. At the same time, 


and 





* Translated from “ Avtomobilnaia Promishlenost,”’ February, 1958 
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Fig. 2. This illustration shows the layout of a 


rig for the experimental testing of ejectors From compressor 
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Hitherto, little use has been made of gas ejectors in automobile 
engineering and design. Nevertheless, despite the fact that 
there are many practical problems involved, their application 
is worthy of serious consideration because of their basic 
simplicity. For example, an ejector might be used instead of a 
cooling fan and drive assembly. In this application, exhaust 
gas energy could be employed as the activating force; this would 
have the advantage that the energy ovailable would to some 
extent vary appropriately with the cooling requirements under 
different conditions of load. A system of this type might be used 
in conjunction with an oil cooler. Another possible application 
is automatic cleaning of dry filters for engine air intakes. Also, 
an ejector could be used to reduce the exhaust back pressure 
when the vehicle is travelling at speeds in excess of about 
40 m.p.h. In the latter case, the energy of the air stream 
flowing past the vehicle could be used to eject the exhaust gases 











the secondary flow is admitted through the flow measuring 
device 6 to the entry chamber 5. The surge tanks 7 and 8 
smooth out pulsations due to the action of the flow measuring 
devices 6 and 2 respectively. Gauges 9 and 10 and thermo- 
meters 11 and 12 serve to determine the gas conditions 
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Fig. 1 Basic prin- 
ciple of a gas ejectcr 


upstream of the flow measuring devices. Static pressures 
h, and h, are measured by the gauge 13 and micromanometer 
14, respectively. Nozzles 15 and 16, as well as the mixing 
chamber 17 and diffuser 18, can be replaced by units of 
different size. The flows are controlled by valves 19 and 20. 
It is assumed, to start with, that at subcritical velocities 
P.=p, and with the ejector working under steady state 
conditions, the equation of continuity of momentum at 
sections a-a, c-c, and b-b, Fig. 1, applies as follows: 
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W,. dM,+cos a Wag dM,—W 4, dM, = prdf.— pad (fatS.) 

ped fatt. Fv) 
where p is the static pressure, kg/m*; W, the true gas velocity, 
m/sec; a the angle between the direction of W,, and W,.; 
M the gas flow per second, kg-sec*/m-sec, and dM = W ,ydf/g; 
y the specific weight of gas, kg/m*; and f the area of cross 
section, m*. The indices c, a and b refer to the cross section 
of the primary flow nozzle, the area of flow of the secondary 
stream at the face of the primary nozzle, and at the exit from 
the mixing chamber, respectively, Fig. 1. 

Assume y,.; Ya Yo» Pa and p, as constant at the relevant 
cross sections, and replace W,., W,, and W,, by mean 
values with a coefficient of unsteady distribution; then: 

RW by fe +Rq cos aa vale RyWtyofe 
& g & 
“f 


where k =(1/fW?) 0 W?,df is the coefficient of uneven 
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distribution of the flow velocity over the cross section; W is 
the mean gas velocity, m/sec; and G= Wf. 
On the other hand: 
y,W,? vaV,” 
2g 2g 
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so that: 
G,? 
2ey2s.* 
k,(G, + G,)* 
BvSe* 
Allowing for a gain in pressure in the diffuser, and friction 
losses in the ejector proper: 
kG? k,G? 
Po Pa gy Seb Bvedehs 
kG, +G,)? k(G,+ G,)* ‘ k,(G, + G,)? 
8) ot r” Zeros r* 2870" 
where , f,» are respectively the coefficients of 
pressure recovery in the diffuser and at the entry into the 
mixing chamber, and the friction losses in the ejector. The 
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suffixes 1 and 2 refer to the cross sections upstream of the 
primary and secondary flow nozzles respectively, Fig. 1. 

To obtain the basic equation of the ejector, it is necessary 
to divide both parts of equation (a) by the excess static 
pressure upstream of the nozzle for the primary flow h,; this 
excess pressure is determined from the equation of flow 
through the nozzle, making the appropriate allowance for 
the starting velocity, and from the equation for flow 
continuity. 

The pressure drop in the ejector nozzle is: 

4h=h,—h, 


Gi? 2 d. : ie 
serv *(a) (3) | 


where » is the coefficient of consumption, /, is the excess 
static pressure at the exit from the primary flow nozzle; 
and d, and d, the diameters of the nozzle and duct respectively 
upstream of the nozzle. 

When the gas is discharged to atmosphere, the pressure 
at the exit from the nozzle is equal to that of the atmosphere, 
that is h,=0 and 4h=hA,. If the ejector works at G,=0 at 
the cross section of the nozzle, the depression will be equal 
to that maintained at the entry chamber, that is, h,=A, and 
4h=h,—h,. The magnitude of 4h=h,—h, depends only 
on the value of G, and the nozzle parameters, and is unaffected 
by the characteristics of the flow passages of the ejector. 


(b) 


Fig. 4. Nozzle char- 
acteristics in terms 
of the non-dimen- 
sional co-ordinates 
GH/Gp and hyfhp 
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Fig. 3. Results of test carried 
out to determine nozzle per- 
formance, where dp=25 mm, 
dy =200 mm, Lec = 1,500 mm 
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Fig. 5. 
characteristic 


Basic layout and the non-dimensional 
of an engine-cooling ejector 


P radiator; bry cooling-air duct; by exhaust gos entry 
d¢ exhaust gas nozzle; ke mixing chamber; dw diffuser 





A secondary flow G, cancels the singularity of the function 
h, —h,=f(G,). So long as the primary flow remains constant, 
an increase in G, will reduce h,. This can only be accounted 
for by a change of pressure at the nozzle and of 4h, that is, 
of h,—h,. From this: 
h, h. (h, 


idem. 


hz) =o 

and G, 

Solving simultaneously equations (b) and (c): 
G;? 


o(de\* fy.\’ 
haere L(%) (%) | 


where : 





/W,*y.+2g (hy —h.) 


ne= eV W?y.+2gh, 


Comparing the coefficient of consumption » with the 
coefficient »,., it can be seen that the latter takes into account 
the effects, on the static pressure upstream of the nozzle, 
of both the secondary air flow and the pressure drop at the 
intake chamber. 

By dividing the left- and right-hand sides of equation (a) by 
the corresponding parts of equation (1), and rearranging the 
results, it is possible to obtain the basic equation for an 
ejector operating with steady state flows: 

h, 2k... w.2q? [ 2k, cos a l 
h, am | adn ( 
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where: 





i ay 4 2g(h, —h, ) 
W?y.+-2gh, 
while » is the velocity coefficient 
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when assuming p. =p, 
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From the foregoing discussion, it can be seen that the 
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gas ejector is simply a system of nozzles; in the simplest 

case, there are only two nozzles, one inside the other. The 

performance of such a system, with which the main parameters 

are altered within a wide range, will now be considered. 
Results of tests on an ejector with circular nozzles are 

plotted in Fig. 3. The diameters of the primary and 

secondary nozzles used in these tests are 25 mm and 200 mm 

respectively, and the length of the mixing chamber is 

1,500 mm. All the results are plotted on a non-dimensional 

basis, in terms of: 

; (Sx) 
G, 

where Gy, G,, and Ay and h, are the flow weights and the 

static pressures respectively of the gases emerging from the 

inner, or primary nozzle, and the outer, or secondary, nozzle. 
It can be seen from Fig. 4 that there are two operating 
regions of the nozzles. They are: 

1. The operating range obtainable with a centrally-positioned 

high pressure gas supply, 4,>A,,. If the previously 
utilized designations, with indices 1 and 2, are applied 
to the flows and pressures, then G, = G,, h, =h,, G, = Gy, 
and h,=h,, and so the basic ejector equation (2) can 
be employed. 
That obtainable with a peripheral supply of high pressure 
gas. In this instance, G,=Gy, h,=hy, G,=G,, and 
h,=h,. To determine the basic ejector equation for this 
case, divide both parts of equation (a) by /,, calculated 
on the basis of gas flow through the outer nozzle. 





Practical applications 

On the basis of the relationship h,,/h, =—f(G,,/G,), there 
are three possibilities for the application of gas ejectors in 
automobile engineering. These are as follows: 

1. Instead of a fan, to maintain the air flow through either 
the radiator or, with an air-cooled engine, the cylinder 
finning. Exhaust gas energy could be used for the ejection 
nozzle, Fig. 5. By this means, it would te possible to 
simplify engine design, increase the effective output by 
5 to 10 per cent and correspondingly reduce the fuel 
consumption. The ejectors would have a central primary 
flow supply, ratios of secondary : primary nozzle areas 
of between 10:1 and 25:1, or even more, and long 
mixing chambers and diffusers. These ejectors would 
have to be capable of passing a large volume of cooling 
air, that is, about 35 to 50 in® per effective horse power, 
against a relatively low head, which would be of the order 
of 30 to 60mm water gauge. Their working range 
would be: 

0 Cn (ze 

G, G, 
hy 0 

For automatic servicing of the dust collecting bowls of 
dry air-cleaners, for example, of the centrifugal or felt 
types. This would simplify maintenance, as well as 
increase engine life. In this application, the exhaust 
gases would be fed into the ejector through the peripheral 
nozzle, Fig. 6. The best arrangement is generally for 
the exhaust duct to serve as the mixing chamber, and to 
dispense with the diffuser. Ejectors of this type produce 
an appreciable pressure drop with small secondary flows 


TUBE 


ig fyaanee tubing is now being employed in an ever- 
1 increasing variety of applications in this country, and 
has been well tried and proved for several years in the United 


States of America. It can be used for hydraulic, pneumatic, 
lubrication and fuel systems. This material is.used not only 
as an alternative to copper and steel, but also for applications 
for which metal tubing is unsuitable. 

To meet adequately the problem of satisfactorily jointing 
nylon tubing, Compression Joints, Ltd., of Tyburn Road, 
Birmingham, 24, have designed and patented a nut type 
compression fitting. This component is termed the Nitex 
fitting and is manufactured from high quality brass. A 
special feature of the design is that it provides for controlled 
compression to ensure that the tube is not damaged when the 
joint is tightened. The joint can be made, broken and 
remade any number of times without losing its efficiency, and 
special tools are not required. The Nitex ferrule does not 
distort: this is claimed to be an improvement on most 
metallic compression joints. The ferrule incorporates a 
tube liner that prevents the collapse of the tube under 
compression. Nitex fittings are equally suitable for use with 


WHITEHEART MALLE 


fgg grades of whiteheart malleable iron castings, W22/4 
and W24/8, form the subject of a revision of the 1947 
edition of B.S. 309. The chemical composition of the metal 
of the castings is considered to be of less importance than 
the mechanical properties; in consequence, compliance with 
the requirements of the specified tests is to be regarded as 
the main criterion of the material’s suitability for purpose. 
The provision and heat treatment of two sizes of test bar 
are specified, as also are tensile and bend tests; provision 
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in the dust removing duct. 
determined by: 
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To reduce exhaust back pressure by using the energy of 


the air stream, Fig. 7, at speeds higher than 40-50 km/hr. 
This improves cylinder scavenging, and thus increases 
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Fig. 7. Basic arrange- . R — dp 
ment of an ejector 
for reducing exhaust 


back pressure Exhaust gas 


the weight of the air charge and improves fuel consump- 
tion. For this application, the ejectors usually have a 
rather short mixing chamber, without a diffuser, and the 
ejector works under conditions defined by: 
Gu Gy \ 
G, (G ) 
Ay v0 
The data plotted in terms of dimensionless coordinates, 
g and h,/h,, in Figs. 5 and 6, for cooling system and air 
cleaner ejectors, were obtained by determining experimentally 
the performance of waits with nozzle dimensions d, = 25 mm, 
dj, —200mm and L, 1,500 mm, and with the ejector 
working under sieady state conditions of engine operation. 


JOINTS 


copper tubes of small diameters; for these applications, 
conventional tube nuts and olives can be supplied. A 
wide range of Nitex fittings will shortly be available for nylon 
and copper tubes of the following sizes: } in, 3 in, * in, 
} in, # in, and ? in outside diameters. 


A Nitex T-junction. On the left are shown the components for use 
with nylon tubes, and on the right, those for use with metal tubes 


IRON CASTINGS 


is made for additional tests to be undertaken by arrangement 
with the manufacturer. Alternative dimensions given for the 
tensile test bars are based on practice in several other 
countries. They have been included in order that experience 
with them can be gained in the United Kingdom, and to 
facilitate the exchange of information with other countries. 
Copies of this Standard, B.S. 309 : 1958, can be obtained 
from the British Standards Institution, Sales Brai.ch, 
2 Park Street, London, W.1. The price is 4s., plus postage. 
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Strength of Materials 


Fundamental Research Required in a Wider Field than Hitherto 


| a paper entitled “‘On the Necessity of Fundamental and 
Widened Research in Strength of Materials,” published in 
the December 1957 issue of the ASTM Bulletin, the author, 
M. V. Zaustin, outlines a number of new design require- 
ments that have arisen in recent years with regard to data on 
properties of materials. Among these are the following. 
Requirements with regard to minimum weight and maximum 
strength are now more rigorous than hitherto— incidentally, 
there is a strong case for more detailed studies of the relation- 
ship between strength, cost and weight. Machines, includ- 
ing internal combustion engines, are operating at higher 
speeds than ever before, and the fact that vehicles travel faster 
leads to higher stresses, fatigue loading and mechanical shock 
loading. Also, better quality materials are now available and 
mechanical test results on them give a relatively small 
scatter; consequently, there is an unexplored possibility of 
using smaller factors of safety. 

All these features of modern engineering require not only 
more accurate design calculation, but also correspondingly 
more accurate and more suitable test data. This will enable 
the design engineer to predict with confidence the behaviour 
and strength of his designs. The gap between the strength 
of materials, as determined in laboratories, and the actual 
strength of components can no longer be bridged by large 
factors of safety. 

The fields of stresses and strength of materials must be 
brought closer together. What separates these two fields? 
In most cases, the discrepancy tetween the strength of the 
design elements and the strength of the specimens made of 
the same material is caused by the effect of the stress system, 
or pattern, on the strength of materials. Regardless of 
whether a given stress combination is obvious, as in pressure 
vessels, or is hidden, as in cases of stress concentrations and 
residual stresses, its effect is always present. The study of 
the relationship between the strength of the design element 
in service and the strength of materials, measured in labora- 
tories, should become a special branch of materials engineer- 
ing, which, when applied to metals, might be called metal 
mechanics. 

Such study has little to do with the metallurgy that deals 
with the chemical and structural transformations of metals 
and alloys, nor with the strength of materials, which is 
essentially a science of transmission of forces. Rather is it 
the child of the art and science of testing materials. Its sole 
purpose is the scientific determination of the allowable 
stresses. This translation of the strength of specimens in 
terms of the strength of structural elements is the greatest 
problem of modern experimental and theoretical strength of 
metals. 

On one hand, there are the results of laboratory tests of 
materials in which a straight, smooth specimen is gradually 
loaded, the stress distribution is uniform, and the temperature 
is constant, under standard laboratory conditions. While on 
the other hand, the design element is not straight, is not 
always smooth, and generally has holes and cut-outs; its 
stresses are not uniformly distributed and are not simple, but 
are combined; the load is suddenly increasing or decreasing, 
the temperature is changing, and the surrounding medium is 
not neutral. Therefore, the standard experimental data 
cannot necessarily be applied directly to a structural member, 
although there are cases in which ordinary laboratory data 
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can be directly applied. The gap between specimen test 
data and results obtained in practice is increased consider- 
ably by the new factors, mentioned in the first paragraph, 
and the old method of closing this gap by means of increased 
factors of safety has become both dangerous and expensive. 

This is where the science of metal mechanics could be of 
use. It takes into account all those features and minor 
factors that differentiate a design element from a test speci- 
men. In reality, these factors are not minor, so far as their 
practical effects are concerned, for it may happen that while 
a specimen made of material A is stronger than the identical 
specimen made of material B, an actual part made of A is 
weaker than the identical part made of material B. 

The purpose of metal mechanics is not only to explain 
such facts, but also to supply data that will permit the designer 
to make a correct estimate of the real strength of design parts 
and thus avoid needlessly large or dangerously small factors 
of safety. The ideal of modern design engineering is to 
leave to the margin of safety only those factors of strength 
which by their nature belong to the field of probability. Such 
factors include the non-uniformity of material, the uncertain- 
ties of production, and unexpected behaviour of loading. 
But even these factors may be treated with mathematical 
exactness by the theory of probability. 


Theory of elasticity 

While materials data are based on idealized and standard- 
ized test conditions, stress analysis also suffers from simplifi- 
cations and assumptions that are often far from realistic. The 
theory of elasticity deals with deformations and stresses in 
the elastic range, but entirely ignores the fact that most 
failures occur in the plastic range. For this reason, the 
stresses calculated from ordinary formulae are often not the 
final design stresses, since they represent the actual conditions 
only in the simplest cases, and often must be altered to 
satisfy the existing conditions. Here is where the role of 
metal mechanics would serve as a connecting link’ between 
the strength of a part and the strength of a metal. 

Modern engineering cannot be satisfied with the funda- 
mental assumption of isotropy or perfect elasticity. It seeks 
to take into account factors such as the directionality of 
mechanical properties of materials. Different modulii of 
elasticity are operative in different directions, that is, trans- 
verse and longitudinal, tensile and compressive. In some 
other cases of precision design, Hooke’s relationship is 
rejected and replaced by stress-strain curves, because in many 
instances, for example aluminium alloys and stainless steels, 
the proportionality relationship between stresses and strains 
is only approximate. In such cases, tangent, secant, and 
reduced modulii have to be used. There are other circum- 
stances in which the classical theory of elasticity should be 
modified to take into account anelastic effects that cause the 
deformation to be a non linear function of applied stresses. 
An example of this is a vibrating body with internal friction, 
when energy must be supplied to maintain vibrations at a 
constant amplitude. From the foregoing discussion, it is 
evident that there is a need for comprehensive stress-strain 
data, not only in the elastic range but in the plastic range, and 
not only for tension but also for compression. 

When stresses are not uniformly distributed, the theory of 
elasticity again comes into conflict with reality, owing to the 
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fact that yield and ultimate strengths belong to the domain of 
plastic deformations. If, for instance, a beam is subjected to 
bending by a moment that is calculated from the ordinary 
bending formula, using a value for the yield strength based 
on 0-2 per cent permanent elongation, the permanent elonga- 
tion of the outermost fibre will be less than 0-2 per cent, 
probably 0-15 per cent. To obtain a permanent deformation 
of 0:2 per cent, the load will have to be increased, sometimes 
by 20 per cent or more. The explanation is simple: the 
inner fibres of the beam are stretched elastically and pull 
back the outer fibres, which are stretched plastically; this 
reduces the permanent set. A similar situation is observed 
when components are stressed torsionally, or in any other 
cases where a stress gradient is present. 

This is an important situation, because one of the most 
widely used principles of rational design is the employment 
of the same criterion of strength for all design elements. In 
this case, the same permanent deformation that is used for 
yield strength should be used for bending. Adherence to 
this principle may result in a considerable saving of weight. 
Since, in bending and torsion the magnitude of the residual 
deformation depends on the relationship between the elastic 
and plastic properties of a material, and since this relationship 
cannot be derived from ordinary tensile data, the design 
engineer must have special experimental data, for bending 
and torsion, in the form of moment-deformation or stress- 
strain curves. 

The theory of elasticity fails to answer many questions. 
Why does an axial force, applied to a specimen in tension, 
produce a component that is perpendicular to the axis, 
causing the Poisson’s effect? Why does a cube made of 
brittle material, subjected to compression, fracture in tension? 
Or, by what right are the results of a tension test of a metal 
that forms a neck before breaking applied to the calculations 
of strength of a pressure vessel, which breaks without forming 
a neck or a noticeable plastic deformation? By what right is 
the yield or ultimate tensile strength, which belongs to the 
plastic range, used in formulae for bending and torsion, 
which are derived for the elastic range? Or, why are there so 
many theories of strength, none of which gives a reliable 
answer? 

The use of the strongest material is often far from being 
the correct solution in designing the strongest part. In 
selecting material for a pressurized tank, an inexperienced 
designer may wish to take advantage of the mechanical pro- 
perties of a steel heat treated to a high strength, without 
realizing that a greater ductility of the same material, treated 
to a lower strength, will more than compensate him with 
respect to strength and safety. Again, selection of a half-hard 
material because of its greater degree of straightness, for a 
strut in compression often results in a stronger strut than 
would use of a full-hard material. Where there are stress 
concentrations, components made of stronger metals are 
often weaker than identical parts made of weaker but more 
ductile materials. With steels of medium strength, of 
the order of 120,000 Ib/in? ultimate tensile strength, fatigue 
limits are often obtained that are almost equal, and sometimes 
even superior to, those of steels of practically twice the static 
strength. There are many other factors that arise where the 
accuracy of strength prediction is a primary factor in design 
for minimum weight and maximum safety. 

The problem with regard to the presentation of data on 
materials in such a way that it can be directly applied in 
engineering design is basically that the materials engineer 
does not know what properties to measure. The data that 
have been obtained in the past are of most value as a measure 
of the relative worth of materials and are not usually suitable 
for direct application by the designer. 

In order to deal successfully with the above-mentioned and 
similar problems, the nature of the strength of materials, 
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which is a combination of properties of materials and the 
properties of stresses, has to be understood. Only deeper 
detailed study of the relationship between the properties of 
materials and the properties of stresses will explain many 
phenomena and answer many questions hitherto unanswered, 
as well as enable us to obtain more realistic data on the 
mechanical properties of materials. 

Not so long ago it was believed that a material always 
possesses the same mechanical properties, regardless of the 
kind of forces applied and regardless of the character of 
stresses. Now it is known that brittleness and ductility, for 
instance, are not inherent properties, but only mechanical 
states of a metal. It is known that the character of stresses 
and the mode of their application may change the properties 
of a material even to a greater degree than do chemical 
composition, heat treatment, or temperature. 


Detail considerations 

In his paper, the author then goes on to discuss in detail 
various aspects of the problem. For example, he states that 
the character of a fracture does not depend on the absolute 
values of stresses and strengths, but on their ratios. This 
conclusion fundamentally changes the old concept that each 
material has only one mode of fracture. It may be safely 
stated that the adherence to this one-sided idea retarded the 
development of a rational, unified theory of strength. It was 
responsible for the split of all theories of strength into two 
groups, without any indication of which group should be used 
in any given case. 

Another important conclusion is that a brittle fracture may 
occur as result of several causes. Since shear resistance is 
sensitive to all conditions of tests, we may expect a brittle 
fracture under any one of those conditions that increase the 
shear resistance and make it greater than the cohesive 
resistance. This may happen under the following conditions: 

Low temperature. 

High speed of deformation. 

Change in crystalline state, such as is caused by heat 

treatment or strain hardening. 
On the other hand, brittle fracture may be caused by a 
reduction of the tangential stress to such an extent that the 
cohesive strength is overcome first by the normal stress. 
This might happen under biaxial or triaxial stress conditions. 

A question arises as to whether cohesive strength is a really 
important property of metals? Since it has been possible to 
manage to get along for a long time without this data, why is 
it now necessary? In the first place, it is impossible to predict 
brittleness or ductility of the design elements under a full 
load, especially with combined stresses, without knowing the 
value of cohesive and shear strengths. Such prediction 
becomes very important when factors of safety are small. 

In addition to the combined stresses produced by the 
external forces, there are equally dangerous stresses of internal 
origin, that is, residual stresses, the stresses produced by 
stress raisers and probably fatigue loading. It is well known 
that the first two kinds of stresses are biaxial and triaxial 
stresses, which are responsible for a brittle fracture. It was 
recently found that fatigue loading reduces cohesive strength; 
and, therefore, high cohesive resistance is desirable for 
fatigue resistance. 

Another section of the paper is devoted to suggestions for 
the improvement of methods of testing materials. In it, the 
author discusses testing in relation to tension, compression, 
torsion and shear. He also covers the subject of stress con- 
centrations and the need for data concerning the properties of 
materials stressed beyond the elastic range. Impact and 
fatigue, the effects of high and low temperatures are dealt 
with, and a case is stated demonstrating the need for 
probability distribution data concerning the strength of 
materials, because minimum strength values are not absolute. 


Automobile Engineer, Fuly 1958 





Vauxhall Motors” 


New Press Shop 


This Plant, a Major Feature of the Vast Expansion Programme at Luton, Embodies the 
J] ij 


Most Advanced Layout and Practice. 


» 

I ROBABLY the most’ adequate impression of the size 
and potentialities of this plant will be conveyed by the 
statement of a few relevant facts and figures. The press 
shop is 882 ft long and 400 ft wide. Running alongside for 
the full length, and separated only by a wide gangway, is the 
100 ft wide steel store. The main area is divided transversely 
into eleven bays, nine of which are served by overhead 
travelling cranes. Seven of these cranes are of 30-ton and 
two of 50-ton capacity. Below nine of the bays, in which 
the underdrive presses are installed, is a continuous base- 
ment. In this basement is accommodated the elaborate 
conveyor system carrying the off-cuts from the presses above 
to the baling plant. 

The steel store has a cantilevered, curved roof and is 
entirely free of support columns. This construction enables 
three 25-ton overhead cranes, spanning the full width of 
the store on runways 30 ft above floor level, to traverse the 
entire length of the building. Access for the heavy road 
vehicles bringing in steel is by four tunnel-type entrances. 
These are provided with inner and outer doors controlled by 
photo-electric equipment, so that only one door in a tunne! is 
open at a time and draughts and heat losses are avoided. 

All steel is brought in by road transport. On an average, 
720 tons of sheet and 170 tons of coil, are received each week. 
Approximately 40 per cent of this, representing off-cuts and 
trimmings, is returned in the form of baled scrap directly 
to the steel works by the delivery vehicles. 

There are 25 lines of production presses, comprising in all 
a total of 222 machines. Of these, 118 are of the underdrive 


A typical heavy press bay. 
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It is arranged for Cyclic Production 


type, ranging in capacity up to 1,500 toms. These are British 
Clearing machines, supplied by Rockwell Machine Tool 
Co. Ltd., and the heaviest units weigh approximately 
200 tons. The remainder are conventional overdrive 
machines; those of medium capacity by Wilkins and Mitchell 
and the smaller units by Hordern, Mason and Edwards. 
Six Clearing multi-spot welding presses are installed in the 
door lines and a seam welder for a preform operation in the 
front fender line. 

Out of the total of 222 machines only three are of foreign 
manufacture. These are the Schuler, 9-station, transfer 
employed on the production of relatively small 
components requiring a press operations. A 
number of presses by various manufacturers, ranging up to 
100-ton capacity machines by Craig and Donald, are trans- 
portable. They are lifted bodily and set down where required 
alongside a main press line for secondary operations. 

A Bliss bedding and spotting press is installed in the bay 
reserved for die try-out and maintenance. In the steel store 
are Clearing overdrive blanking presses operated in conjunc- 
tion with McKay coil feed lines, Wilkins and Mitchell 
blanking presses, Bronx flexing rolls, guillotines, and the 
duplex Lindemann hydraulic, scrap-baling plant. 

Both shop and store are spacious and uncrowded by 
equipment. Throughout, the structure is painted in light, 
clear colours and all machines are painted a uniform grey 
Natural lighting is excellent; the roof glass in the press 
shop represents 35 per cent of the floor area. Artificial 
lighting is by fluorescent tubes 


presses 


series. of 


Line J producing front fenders and rear floor panels and line K for roof, floor, and hocd ponels 
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e@ Clearing top-drive, double-acting press 


m slitting rolls; mn Clearing top-drive press; p Wilkins and Mitchel! press 


Layout of press shop and steel stores; lines A to V—Clearing single-acting, underdrive presses; lines W to Z—Wilkins and Mitchell single-acting, 
overdrive presses; Bay 11—Hordern, Mason and Edwards inclinable presses 


Cyclic production control 

To attain flexibility in the large-scale manufacture of a 
complex, multi-component, end product in fluctuating 
demand, the most careful and far-sighted planning is 
required. Economy cannot be obtained by either speeding 
up or multiplying machines and operators but only by 
employing the most modern machines and handling and 
transfer equipment. In this respect, however,. contradictory 
tendencies arise which militate against or may even canccl 
out specific advantages. 

Already, machines and techniques have advanced beyond 
the individual requirements of what may be termed a 
“European” scale of production. Thus, the ideal of the 
continuous production and flow to the assembly line of a 
particular component becomes impracticable. Instead, an 
apparent reversion to batch production, transfer to store, 
and holding of stocks becomes necessary. A nice balance 


must be maintained if, while obtaining continuity and 
flexibility at the assembly line, down-time for tool changing, 
idle machines, transport and storage costs, and excessive 
stocks do not offset advantage gained in production. 

At Vauxhall production is arranged on a so-called “‘cyclic” 
system. The basic cycle period is determined by the 
assembly line requirements for twenty working days. This 
is estimated to cover all foreseeable contingencies of inter- 
ruption of steel supplies, interruption of production, or 
sudden increase in demand, while spreading as widely as prac- 
tical the period between changes of tooling on the machines. 

The Sales Department issues a forecast of vehicle require- 
ments for the ensuing six months, the monthly figures 
being cumulatively totalled. Each month a new forecast for 
six months is prepared, suitably amended by later 
knowledge of conditions, and taking into account any overrun 
or shortage arising from the previous month’s operations. 


View along gangway between 

press shop and steel store 

area. Line J, with preform 

seam welder in foreground, 
on the extreme left 
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One of the McKay coil-feed lines in the steel store 


Production Control Department issues “daily build’’ figures 
to the assembly track and monthly production figures to the 
press shop. 

The system is not applied inflexibly. Obviously, some 
reduction of the basic stock period can be made in the case 
of simple components that can be rapidly produced and some 
increase in the period is desirable for components of rela- 
tively complicated manufacture on a series of machines. 
Actually, specific instances may be cited where the period is 
as low as ten days and as high as twenty-five days. In any 
month the press shop is working on building up the stocks 
for the succeeding month’s requirements. The stock 


position checked against the assembly line requirements at 
any time enables priorities to be fixed. 

~ Presses are operated on the basis of 80 per cent efficiency 
The time required for changing over the tooling of a com- 
plete line varies according to the size and weight of the dies 


Typical times are 
dies weigh 


and the number of presses involved. 
6 hours for a line of five of the largest presses 


General view of part of the 
coil and sheet steel store 
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Blanking from coil on an automatically fed Clearing overdrive press 


from 35 to 40 tons and 50-ton cranes are used for lifting); 
9 hours for a line of nine presses, and 2} hours for a line of 
six of the smaller machines. No line is held in continuous 
Operation on one component. Except in a case of emergency, 
one set-up only is made for the production of one month’s 
requirement of any component. 


Steel store 

Delivery vehicles are unloaded by the overhead cranes 
and all steel is inspected and stamped before being accepted 
into store. The supplying steel mills maintain resident 
representatives to deal immediately with any question 
regarding the material that may be raised by the inspection 
department. Roll-over devices are installed so that parcels 
of sheet can be stacked in orderly fashion with the appropriate 
surface uppermost ready for delivery to the presses. Safety 
is assured by strict adherence to stacking regulations. Flat 
stock is stacked to a so-called “Plimsoll” line conspicuously 
marked on the walls about ten feet above floor level. Coils 





are stacked vertically on edge in abutting lines, the end 
coils being positioned by angled wooden chocks. Coils in 
succeeding lines, to a limiting total height of four, are seated 
above pairs of coils in the line immediately below. 

A variety of preliminary operations are performed in the 
store area. There are two lines for blanking or shearing 
from coil, each comprising a McKay feed line and a Clearing 
300-ton overdrive press. The coil is deposited by the 
crane on to a carriage which lifts it to the self-centring, 
cone-type carrier from which it is drawn off by the feed rolls. 
Between the feed rolls stand and the measuring rolls stand, 
the material is looped in a pit 20 ft deep. At four different 
levels in this pit are sets of photo-electric cells controlling 
the operation of the feed-roll motor. 
material interrupts the lowest beam, the motor is cut off. 
As the loop is taken up, the unmasking of the beams at 
succeeding, levels runs the motor at relatively low, medium, 
and high speeds in order to maintain the loop before the 
measuring rolls. The feed system is linked under automatic 
control with the press and, in some operations, automatic 
stacking of blanks has been arranged. This equipment 
can handle coiled material up to 6 ft wide. 

Four lines for dealing with sheet material each comprise 
a Schuler guillotine, a Wilkins & Mitchell 250-ton press, 
and Bronx flexing rolls. These flexing rolls are mainly used 
on the sheets for outer skin panels which subsequently have 
relatively complicated draws. Alongside the rolls are 
turntables to facilitate the operations of fork-lift trucks 
picking up the blanks or sheared stock. 

Other equipment for preliminary operations includes a 
Weybridge gang slitting machine, a Schuler guillotine, three 
Wilkins & Mitchell 200-ton presses and thirteen H.M.E. 
presses. At the ends of the store building are the anti- 


drumming spray plant, opposite Bay 1 of the press shop, 
and a machine maintenance shop. 
A salvage system is operated to utilize off-cuts of suitable 


size. Such items are given a stock number and serve as 
blanks or stock for smaller components. 


Press line B for door panels. In the foreground, Clearing double-acting, 
500-300-ton, 96 in = 60 in, blanking press 


When the loop of 


Press shop 

With only two exceptions, all the presses are new equip- 
ment. Most of the machines, installed in eighteen lines in 
the first nine bays of the shop, are of the Clearing underdrive 
type. Bay 2 is unoccupied, providing a reserve area against 
future requirements, while Bay 9 is equipped for die proving 
and maintenance. The advantages offered by the underdrive 
design are fully exploited; indeed, the layout of the shop may 
be said to be based on this type of press. By comparison 
with the conventional overdrive design, underdrive presses 
have a clean configuration of low height above the production 
floor. Only the counterbalance cylinders are mounted in 
the crown of the press and there is no top hamper on crown 
or uprights to impede or obscure lifts by the overhead crane. 
Die setting is facilitated as a consequence of clearer access 
to the die area and the placing of the die is simplified since 
the bed level can be arranged flush with the floor. Much 
routine maintenance and minor overhaul work is removed 
from the production floor to the basement below. There is, 
thus, less likelihood of production being slowed down or 
even interrupted, or crane movement restricted, by the 
erection of ladders or stagings. Aisles are kept clear for the 
movement of stock, parts, or dies. 

The presses are mounted on a framework of heavy I- 
section beams supported on massive concrete piers. On 
this framework the presses can be arranged with comparative 
freedom to suit a specific production programme. In the 
event of product changes necessitating a re-arrangement of 
the layout, machines can be re-sited without difficulty 
regarding foundations. Location of the drive gear below 
the press greatly facilitates maintenance or overhaul activities. 
Such work is not hindered by operations or traffic on the 
production floor and maintenance men or fitters work on 
the basement floor, or at a low elevation, with both hands 
free. Removal and re-assembly of equipment is effected by 
jacks and lift trucks, and by hoists attached to the girder 
framework. Dismantled parts may be laid out on the 
basement floor without obstructing aisles or impeding 


Clearing double-acting, 800-500-ton, 144 in x 84 in, blanking press at 
head of press line K for roof and floor panels 


Automobile Engineer, Fuly 1958 





Clinching panels, shuttle-loading, and press-welding doors on line B 


activities on the production floor. 

Bay 10 is occupied by Wilkins & Mitchell T.R. type, 
200-ton, 36 inX36in, overdrive presses arranged in four 
lines. At the head of Lines W and X is a double-acting 
48 inX48 in Clearing overdrive press which serves both 
lines. A 75-ton H.M.E. inclinable press is installed at the 
end of Line W. All save one of the presses in Bay 11 are 
of the H.M.E. open-front, inclinable type in capacities of 
40-, 55- and 75-ton. The exception, a Turner Bros. 30-ton 
machine equipped with a coil holder and a set of H.M.E. 
feed rolls, is used for progressive piercing of the Victor front 
grille. This component is subsequently flanged on one side 
on a folding machine. 

It is not practicable to list all the components produced 
on all the lines, but the following examples, necessarily 
incomplete, are typical: 

Lines A and B, eight different door assemblies—including 
multi-spot welding. Right-hand and left-hand, front and 
rear doors for the Victor and similar for the Velox and 


Shuttle loader for blanking press. Line B on door outer panels 
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Delivery of doors from final press-weld machine in line B 


Cresta models. 

Also two boot lids, for Victor and for Velox and Cresta. 
Line G, wheelhouse panels, instrument panels. 
Line H, sill panels. 

Line J, front fenders—with preliminary 
operation on blank. 
Line K, two roofs, two floors, two hoods. 


seam-welding 


Press operations 

Since Lines A and B are run in conjunction and include 
the assembly of the inner and outer panels produced, their 
operation is of special interest. For a right-hand front door 
a blank with a mitred corner for the inner panel is manually 
placed on a shuttle loader and fed to the 500-300-ton, 
96 in X60 in drawing press, Al. It is unloaded by an “iron 
hand” to a turn-over device which deposits it on rails and 
it is then manually loaded into a 400-ton 84 in X60 in 
“‘spanking”’ press, A2, for a re-strike. An iron hand unloads 
it on to a portable band conveyor and it is then trimmed 


Shuttle loader for blanking press. Line K on hood panels 
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Sequential operations in production of belt pulley on Schuler transfer press 


and pierced in press A3. the tooling of which is furnished 
with scrap cutters. In press A4 one end wall is embossed, 
and special unloading equipment turns the panel horizontally 
through 90 deg. Then, in press A5 top and bottom walls 
are cam-pierced and in press A6 the two side walls are cam- 
pierced. Finally, it is off-loaded to a monorail conveyor 
for delivery to the assembly station. Presses A3 to A6 are 
of the same size and capacity as press A2. All are unloaded 
by iron hands and transfer between machines is by interpress 
band conveyors. 

On Line B, equipped with similar-capacity machines, 
operations on the outer panel at presses Bl and B2 are 
draw and trim as on Line A. At press B3 three edges are 
flanged and at press B4 the upper edge is cam-flanged. Then 
on a H.M.E. 55-ton press the lock and handle holes are 
pierced. The panel is off-loaded to a monorail conveyor 
which carries it to the booth, located in the end of the 
steel store, where it is sprayed on the inner surface with 
an anti-drumming composition. After spraying, the panel 
makes three passes in a drying oven maintained at 270-300 
deg F, and is then returned by the monorail conveyor to 
the assembly station. 

The assembly line is arranged as an extension of press 
line B. On a Federal twin-head, projection welder the 
hinge box is welded up and then attached to the panel 
corner extension pressing. This sub-assembly is then 
welded to the inner door panel on a Clearing EP.30 weld 
press. The panel is transferred on a belt conveyor to an 
EP.8 weld press and the arm-rest bracket and the trim- 
retainer strip are welded in and additional welds are made to 
complete the previous operation. Next it is conveyed to a 
400-ton Clearing press for “‘spanking’’—in particular to 
re-strike the flanges. It is unloaded by an iron hand and is 
then seated on the outer panel on a clinching fixture which is 
actuated pneumatically to secure the two panels together 


Two examples of components produced on the Schuler presses. Left 


- 
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initially. A kick-out mechanism delivers the assembly to a 
shuttle loader which feeds it into a second EP.8 weld press. 
In this it is located and the panels finally secured together 
by fourteen spot welds. It is then passed on a roller track, 
fitted with sponge-rubber rollers to avoid marring the surface 
of the outer panel, to a 300-ton Clearing press for the last 
operation. This is the hemming of the two side, the bottom, 
and part of the top margins. Extraction of the door from this 
press is by an air-operated draw device with latching fingers. 
After inspection it is loaded on a cradle-type monorail 
conveyor for transfer to the finished assembly store located 
in a basement below the adjoining body-building shop. 

The three Schuler transfer presses, supplied by Pearson, 
Panke Ltd., are sited at the ends of Lines L, P and R. 
They are of the latest type and are 9-station units of identical 
design. The tooling is interchangeable between machines 
and, consequently, the temporary withdrawal from service 
of one machine for maintenance work will not necessarily 
hold up production of any particular component. Each top 
toolholder on a press is furnished with individual, scale- 
indicated adjustment for height. Thus, once the specific 
tool height has been established, it is recorded to facilitate 
setting-up for subsequent production runs. Similar indi- 
vidual adjustment is provided for the ejector mechanisms. 
Adjustments for the main ram and also for the individual tool 
holders are motorized and controlled by push buttons. 

Since the presses must each be capable of producing 
any of the components required, it follows that for many of 
the simpler items produced not all the press stations are 
utilized. In such cases the working stations are spaced or 
grouped to avoid uneven loading of the ram and intervening 
stations are run idle. However, the operational flexibility 
ensured by a standardized installation remains the factor of 
major importance. 

Providing batch quantities are large enough to justify 


timing cover. Right: generator pulley and fan 





Service station for battery trucks, equipped with Lansing Bagnall chargers 
A complete battery change can be made in about two minutes 


runs of reasonable length and too much production time is 
not expended in frequent tool-changing, the use of transfer 
presses offers a high rate of production and substantial 
advantages as regards number of machines required, floor 
space occupied, and number of operators required, Since 


age-hardening of the material cannot occur between press 
stages the need for annealing operations is obviated. 


With multi-stage operation the individual tools can be 
relatively simple and it becomes economical to produce 
as pressings from coiled strip stock, components that were 
formerly cast, forged, or fabricated. The generator pulley 
and fan, shown in line drawing, is a case in point. On this 
component lateral or radial run-out in relation to the bore is 
held to a limit of 0-015 in total indicator reading. The 
tooling for the production of belt pulleys includes rubber 
dies for the “bellying”’ operation which precedes the forma- 
tion of the belt groove. 

In the design of the press special measures are taken to 


Part of 30,000 ft* door and boot lid assembly store in basement 


One of the scrap and off-cut conveyors in the basement. These feed the 
material to a duplex, hydraulic scrap-baling press 


ensure rigidity and the avoidance of deflection in the struc- 
ture under load in order to maintain the essential precision 
of movement and accuracy of register. The narrow table, 
uprights and the crown form a single box frame. The deep 
ram is guided in four long gibs in each upright and is 
suspended at each side by a pitman from an eccentric shaft 
mounted directly over the upright. In operation the applied 
pressure is taken as tension by the uprights and the crown is 
relieved of all major stresses. The last of the working 
stations is located in the right-hand column to ensure posi- 
tively spring-free conditions for final sizing operations. 
Transfer of the work from station to station is by means of 
a parallel pair of rails fitted with appropriate gripper elements. 
These rails move inwardly to grip the workpieces and then 
stroke to the right to progress the parts. After location, the 
rails open to release the parts, and then return ready to 
repeat the operation. As a safety measure each gripper 
device incorporates a feeler switch and in the event of a 


Part of panel store at press shop level. Note special pallet racks 
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part being incorrectly located the press is immediately 
stopped. Indicator lights show which device is at fault. 

Each of the three presses is equipped with an automatically 
controlled coil feeder of Schuler manufacture. It embodies a 
duplex coil stand of the expanding mandrel type, mounted 
on a carriage arranged for lateral displacement so that one 
coil can be feeding while another is being loaded. From the 
coil the material is drawn through a set of variable-speed 
levelling rolls which deliver it in a loop to measuring rolls 
built on the left-hand upright of the press. The speed of the 
levelling rolls is controlled by means of a feeler arm engaged 
by the depending loop of material and the drive is electrically 
interlocked with the press to cut out immediately the press is 
stopped. As it enters the measuring rolls the stock is wiped 
clean and as it is delivered to the blanking station it is 
automatically lubricated. 

Hub covers furnish a typical example of the components 
produced on the Schuler presses. Only seven of the nine 
stations are used and the sequence is as follows: 

. Blanking 

. Drawing 

Trim on outside diameter 

. Flange wiped down and re-drawing to concentric profile 
. Idle station 

Idle station 

Cam pierce two holes in side rim 

. Pierce centre hole and form curl on lower edge 

. Finalizing curl 


SCONDUNSWNH— 


Stock and parts handling 


Overhead monorail conveyors are employed only for the 
doors and boot lids produced on Lines A & B. On other 
lines movement of blanks and pressings is by battery- 
operated fork-lift trucks of various types and sizes. Maximum 
flexibility is maintained by palletizing all components for 
transfer into and out of the storage areas. For the smaller 
range of pressings, Lansing Bagnall pedestrian-controlled 
trucks are employed. These are compact, easily manoeuvr- 
able vehicles having a capacity of 2 tons over a lift of four 
inches, and incorporate a regenerative braking circuit which 
extends the working period between necessary recharges of 
the battery. A rider-controlled version is used on the longer 
hauls for which its higher operating speed makes it more 
suitable. Actually, throughout the Luton plant, more than 
150 of these vehicles are engaged on various duties. 

Although Lansing Bagnall trucks are equipped with 
built-in chargers, by means of which the batteries can be 
recharged at the correct rate by plugging into any convenient 
mains supply point, the shift system worked at Luton does 
not leave sufficient free time for this method of charging. 
To avoid having a large number of vehicles out of service at 
a time, spare sets of batteries are maintained at a central 
charging and service station. A row of battery chargers, 
specially designed to match the 48-volt truck batteries, is 
used, and the provision of a loading platform at the correct 
height allows a complete battery change to be made in about 
two minutes. An automatic cut-out prevents the truck from 
being operated when the voltage falls below a safe level. 


Scrap collection and baling 


The outpouring of off-cuts, punchings and trimmings 
from a plant of this size raises problems of collection and 
handling of considerable magnitude. At Luton the waste 
material from all the heavy, underdrive presses is handled 
smoothly and expeditiously by a network of apron-slat 
conveyors in the basement. As already mentioned the tools 
of the trimming presses are furnished with scrap cutters, 
and the cut scrap cascades down inclines and chutes on to 
conveyors arranged parallel to the press lines. The conveyors 
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In the loading dock the scrap bales are handled by a lifting magnet on a 
travelling hoist 


run in the same direction as the press lines and at their end 
points deliver into similar conveyors running left and right 
at right angles and delivering into the main conveyor below 
Line M presses. This traverses the width of the press shop 
and the steel store and delivers into the hopper of the 
Lindemann duplex baling press. 

Bales of scrap weigh from 4 to 5 cwt and are compressed 
to a standard width, though length and height can vary. 
They are delivered through a tunnel by means of a 126 ft 
conveyor of the twin-chain and pusher type, to the loading 
dock in a covered building separate from the main block. 
An electro-magnetic hoist lifts the bales on to the road 
transport vehicles. 





j. B. DUNCAN 


As the last pages of this number close for press, we 
have learnt with deep sorrow of the death of James 
Brownlie Duncan, editor of this journal since 
ist November, 1952. Mr. Duncan, who had had 
several serious ilinesses over the past few years, 
was taken gravely ill at his home on Friday night, 
June 27th, and died the following afternoon in 
St. Thomas’s Hospital. He would have been 61 
years of age on the 24th of this month. 

Automobile engineers the world over will join 
with us in sympathy to his widow. 

Mr. Duncan was appointed to the editorial staff of 
the Automobile Engineer on 26th June, 1939, primarily 
to cover new plant, tools and production methods. 
After service in the first World War—he enlisted 
in the Seaforth Highlanders at the age of 17 and won 
the Military Medal—he was trained in shipbuilding. 
Later he became a research engineer with the 
Coventry Chain Co. Ltd., with responsibility for 
development work on product design and produc- 
tion methods. Next he was in charge of the inspec- 
tion, from new material and tool-making to finished 
products, at the Renold and Coventry Chain Com- 
pany. After a spell as works manager at the Suffolk 
Iron Foundry, Ltd., he set up as a consultant and 
finally, as stated, joined the Automobile Engineer, a 
sphere in which his meticulous attention to detail, 
the immense fund of knowledge he acquired and 
his delightful personality were to make him the 
friend and counsellor of automobile engineers 
almost without number. For ourselves, we have 
lost a very dear colleague—an editor to whom we 
and the journal owe much. 














CURRENT PATENTS 


A REVIEW OF 


Suspension of engine and gear unit 


Where an engine unit is resiliently 
suspended from an auxiliary frame 
resiliently suspended from the chassis 
frame, the possibility exists that the engine 
may oscillate too violently when the 
vehicle encounters an uneven road surface 
at high speed. Furthermore, when the 
engine unit and the auxiliary frame are 


together detached from the chassis frame, 


No. 777226 


there is a danger that the unit may tilt 
excessively in relation to the auxiliary 
frame. The invention overcomes these 
disadvantages. 

Auxiliary frame A is detachably and 
resiliently suspended at three points B 
from the forked chassis frame C. The 
engine and gear unit also has a three- 
point resilient suspension; at two forward 
points D from the auxiliary frame and at 
the rear from a central point E from the 
chassis frame. 

To prevent excessive movement of the 
engine unit in a vertical plane, a short 
arm or tongue F is secured to the auxiliary 
frame. The free end of this arm enclosed 
in a rubber cap G enters, with both vertical 
and lateral clearance, a recess H formed in 
the front end of the crankcase sump. 
Clearances are arranged to permit only an 
average range of movement on each side 
of the normal static position. 

Wheel suspension units are mounted 
on the limbs of the auxiliary frame, with 
the helical springs seated at J. Patent No. 
777226. Daimler-Benz A.G. (Germany). 


Torsion bar front suspension 


In this independent front wheel suspen- 
sion, the wheels are mounted on trailing 
arms A pivoting about a common transverse 


axis on the vehicle frame. The hubs of the 
arms are hollow to accommodate a pair of 
torsion bars B, each extending completely 
across the frame. At each side of the frame 
are brackets C and D, welded to a tubular 
cross member E, formed at their rear ends 


286 


RECENT 


AUTOMOBILE 


with transversely aligned,bores. These 
bores are fitted with rubber bushings to 
receive the hollow hubs of the arms A. 

The outboard end of the hub is partially 
closed by an integral flange F formed with 
a splined hole to receive the end of its 
respective torsion bar. An approximately 
semi-circular aperture remains, to furnish 
a clearance passage for the other torsion 
bar. A cover plate G, bolted to the outer 
face of bracket C, has a radially offset boss 
bored to receive the splined hub of lever 
H, in which the end of the second torsion 
bar is anchored. The angular position of 
the lever H can be varied to adjust the 
riding height of the vehicle by means of an 
abutment bolt J mounted in a lug on 
bracket C. 

It will be seen that the bars B are 
subjected to combined torsional and 
bending stresses. The suspension is 
completed by tubular shock-absorber 
struts K linking the ends of arms A to a 
frame structural member. Patent No. 
775740. Ford Motor Co. Ltd. 


Piston-crown swirl chamber for 
diesel engine 


It is the aim of this design to impart 
to the combustion air an intensive turbulent 
flow about the piston axis with the minimum 
loss of energy. Viewed in plan, the wall 
of the centrally disposed combustion 
chamber A constitutes a single complete 
turn of a spiral. The helical surfaced 
portion C of the piston face, running along 
that part of the wall having the smaller 
radius, terminates in trough-shaped recess 
B merging with the wall at its greatest 
radius. During the compression stroke, 
air displaced from the cylinder flows into 
the chamber by way of surface C and recess 
B, creating an intensive swirl in the chamber 
and obviating the violent transverse eddies 
over the lip of the chamber usually 








SPECIFICATIONS 


engendered by “‘squish’’. Mounted at an 
angle in the cylinder head, the atomizer 
injects a single fuel spray along recess B, 
tangential to the chamber wall. 

The helical surface C guides the air 
positively to the fuel spray. When starting 
up, the air velocity is relatively low, due 
to the slow rotational speed of the engine. 
The fuel spray is not deflected on to the 
cold wall of the chamber and, thus, starting 
is facilitated. As the engine speed increases, 


No. 777531 


however, the air velocity is raised and the 
full spray is deflected on to the then hot 
wall of the chamber. Here the still liquid 
fuel is vaporized and the combustion condi- 
tions are improved. Patent No. 777531. 
Steyr-Daimler-Puch A.G. ( Austria). 
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ani gen 
A HARD 
AND 
CORROSION 


RESISTANT 


PLATE 


APPROVED 
UNDER D.T.D. 900/4505 


Alloy steel fork, plated with Kanigen 
all over for corrosion resistance, for use in 
aircraft applications. 
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KANIGEN: is a _ nickel-phos 
phorus plate deposited by chem- 
ical reduction. It gives complete, 
uniform coverage to parts of 
complicated shape and _ the 
thickness can be controlled to 
fine limits. 


PROPERTIES: 
Composition 92% Nickel 
8°, Phosphorus 
Melting Point 890°C. 


Electrical 

Resistivity 

Hardness 500 — 1,000 V.P.N. 
according to heat 
treatment. 


60 microohm cm. 


Uniformity within 10% 


Kanigen can be applied to all steels, 
including stainless steel, and to alu- 
minium, copper, brass and cast iron 
Kanigen is a registered trade mark of 
Albright & Wilson (Mfg) Ltd. 


\ KANIGEN 


j 


Considerable capacity 
available for jobbing plating 


FOR FULL INFORMATION WRITE TO: 


ALBRIGHT & WILSON 


(MFG) LTD 
KANIGEN DEPARTMENT 
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Are you sure... 


that this picture shows a 
clutch of turtles’ eggs ? Maybe 
you're not too sure.* 


But one thing you can be sure 
about—the Suffolk Iron Foundry has 
the answer to any welding problem. 
Our team of highly-qualified 
technicians is always available. With 
their fleet of vans specially equipped 
with the latest oxy-acetylene 
apparatus they can solve your 
problem on the spot. 


All you have to do is ring 
Stowmarket 183. 


*(The “eggs’’ are really the heads 
of matches) 





SUFFOLK IRON FOUNDRY (1920) LIMITED, STOWMARKET, SUFFOLK. — 
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@ LARGE CAPACITY 
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STAINLESS STEEL COVERS 
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Around the world... 
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MORSE CHAIN DIVISION 
BORG-WARNER LIMITED LETCHWORTH * HERTS 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS, 

ONE WAY CLUTCHES, MORSE CHAINS 








: LETCHWORTH 2170 


IRQUE CONVERTERS, 
| D HARTCLIFFE CHAINS 
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We are manufacturers of high duty iron castings 
for the motor car and allied trades. 


Manufacture-s of High Duty Cast 


lron—Ideal for Brake Drums. 


TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE, TIPTON, STAFFS. Telephone Tipton 1293 (4 lines) 
HIGH DUTY IRONFOUNDERS 


A Member of the Triplex Foundries Group 











THERE’S A SOUND BARRIER IN 
INDUSTRY, TOO! 


More than 1,000 factories now use the Croid-Cooper method to 
combat noise and vibration, the arch-enemies of efficiency. In these 
factories each machine is simply stuck down on a felt base with a 
holding power of 50 Ib. to the square inch, a fele base that absorbs 
more than 80% of vertical vibration in some cases, reducing the 
























wear on machines and enabling them to produce more accurate 
work. Reducing the wear on operators’ nerves, too. With the Croid- 
Cooper method bolting 
and grouting are things 
of the past and layouts 
can be changed over- 


night. 






Send for further details 





Sete edi Sie by 


CROID 65 
MACHINE FIXING GLUE 


COOPERS 
FELT 


today. 






COOPER & CO. (BIRMINGHAM) LTD. BRYNMAWR 


BRECONSHIRE 
Telephone : BRYNMAWR 312. 
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equipment at Vauxhall 


Wet Collection of dust from Side Trim Auto-polishing machines. 


Mass production methods require 
efficient and reliable plant. 

We are proud that Vauxhall 
Engineers selected Spenstead 
Equipment for many 

Dust Control problems in the 


new car production building. 


Dust Contre! from Scurfing Mops in Body Shop 











There is a SPENSTEAD 
Collector to suit every 


Dust Control problem. 


If a standard collector - 4 | 


is not suitable we design and 
Wet tye Unit exhausting from 


build equipment for the job. Auto-Polishing of fender parts. 


We invite you to meet us on Stand No, 1513 
at the Internationa! Textile Machinery and 
Accessories Exhibition, Be!ll Vue, Manchester, 
15-25 October, 1958 
Dust Collectors serving automatic Hub cap Polishers. 


SPENCER & HALSTEAD LIMITED 


BRIDGE WORKS OSSETT YORKSHIRE - PHONE: OSSETT 821/4 (4 LINES) - GRAMS: SPENSTEAD 
LONDON EPSOM 2201 - BIRMINGHAM EDGBASTON 1539 - GLASGOW CENTRAL 5909 - MANCHESTER DENTON 2934 


P.1618 
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2 Stee} A few words on “Doc’ility 


Docility, according to our dictionary, means 
‘teachableness’—being able to be told ! 
Now, nobody resents being told, so long as the 
teller is sufficiently well-informed and, if 
you don’t mind our mentioning it, ‘Doc’ (our 
scientific and technical paragon) is remarkably 
well-informed in matters concerning rubber. 
‘Doc ility, may we suggest, is a virtue which it 
would pay you to acquire: it means putting 
your problems to ‘Doc’ and letting him tell 
you the answers. 





ee 





Saves you a lot of time. 


JOHN BULL 


4 j Yu hher ‘agpodnnt 


Solves your problems 
se al JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER «+ TELEPHONE 36531 





RELIABILITY FROM START TO FINISH 


We have supplied high quality 
castings to clients of national 
repute for over 20 years. 







RA WL INGS manufacturing company limited 
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HEAVY DUTY 
TRANSPORT 











MARINE DIESELS 
AIRCRAFT 


MINING 
MACHINERY 


EARTH MOVING 
EQUIPMENT 


MACHINE TOOLS 




















7 | in 
fm hf a-Si Ort | Think of the clutch... 
think of SINTERLINK 


Thermal Conductivity 
With SINTERLINK lined clutches the user can keep 
his machines and transport on the go — and his hand 
out of his pocket. The designer of those machines and 
that transport can use a smaller clutch or less plates. 
SINTERLINK is as important as that. 


Because it is metal, and because of its uniform 
granular structure, SINTERLINK ensures rapid and 
effective heat dissipation (no “fade’’!) infinitely 
longer life and greater gripping power under heavy duty 
conditions. SINTERLINK clutch plates are available 
in the continuous band type, or in the unique Morgan 
button pattern for even more rapid heat dissipation 


Any Questions? 


if there are, write for informative printed matter or ‘phone 
for ustifiably enthusiastic and knowledgeable technical 


representative 


THE FINAL FACTOR ye J 


in power transmission SINTERLINK 


D)yy4e 


THE MORGAN CRUCIBLE COMPANY LIMITED 
Battersea Church Road, London, S.W.11 Telephone: BAT 8822 
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Remote 
Control 
Units 





All types of Remote Control Units 
are produced by Gills including 
Units made to manufacturers specific 
designs. Famous for twenty years 
for one reason only— 


they are probably the best. 


GILLS a Ltd 


PACKINGTON HALL WORKS - LICHFIELD - STAFFS 


Telephone: WHITTINGTON 2864 & 285 Telegrams: “REMOTE”, LICHFIELD 
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Theres stilt nothing like 


COOLEDGE 


MEGGTERED TRADE mann 


In the machine shops of Great Britain the name 
“COOLEDGE?” is a by-word, known equally well by the 
operative as by the production engineer. Its cutting 
control is unique, its adaptability quite exceptional. 


Moreover, due to its richer, more stable emulsion, 
COOLEDGE can be standardised over a very wide range 
of tooling operations in the sure knowledge that the 
average tool life is extended, surface finish is held to close 
limits whilst a very welcome economy in emulsion 
strengths is achieved. 


By asking for Publication SP.173—on your business 
letterhead please—you will recetve up-to-date information 


on FLETCHER MILLER cutting fluids. 


*® one of the 


FLETCHER MILLER 


FLETCHER MILLER LTD., CHESHIRE. 
Telephone: HYDE 3471 (S LINES) Telegroms; EMULSION, HYDE 
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It's 0781" THIN! ... 
to meet the most restricted 
space needs. 


OD is much smaller, 
for given shaft size, than 
other types of thrust bearings. 


Needle-proportioned rollers 
provide large contact area 
in minimum cross section. 
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By every measure...ideal for 
compact thrust applications 


Whether you gauge its value in compactness, high anti-friction efficiency 
high thrust capacity, or low unit cost, yu will find the new Torrington 
Needle Thrust Bearing measures up ideally to your needs. 

This needle-type bearing is designed specifically for thrust loads in restricted 
space. It may run directly on adjacent hardened and ground surfaces or on 
thrust races which may be simply and economically produced to suit indivi- 
dual design requirements. Used alone, or in combination with Torrington 
radial type Needle Bearings, the Needle Thrust Bearing finds wide use in 
many applications including steering gears, hydraulic pumps, tractor 
bolsters, bevel and worm gear boxes, governors, outboard motors, 2-cycle 
engines, washing machines, power tools, torque converters, and automatic 
transmissions 

Please write to our Bearings Division for catalogue 758 and call upon our 
services for assistance in design. 


TORRINGTON BEARINGS 


THE TORRINGTON COMPANY LTD. BEARINGS DIVISION: TORRINGTON AVENUE 
LONDON & EXPORT OFFICE: 7-10 ELDON STREET, E.C.2. GLASGOW 
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CONTENTS INCLUDE 


Fundamental Principles: The 
equipment : Dynamo or Generator : 
Motor: Battery: Ignition systems : Lighting : 
High-Tension Magneto: Magnetos; Impulse 
Starters: Sparking Plugs: Igniters for Gas 
Turbines. 
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complete 
Starting 


New edition 


of an essential book for designers 
engineers and students 


This book has long been recognised as the standard work on the electrical 
equipment of cars, motor cycles, heavy vehicles and other applications of the 
automobile engine. Starting with the basic theory, it covers the vehicle’s 
equipment as a whole, then examines each item in detail, explaining the 
fundamental principles underlying its operation and design, and following this 
with practical details. It covers all recent developments relating to p-n 
junction-type rectifiers, electrical control in car transmissions, and impulse 


magnetisers, and includes a new chapter on igniters for gas turbines. 


Automobile. Electrical Equipment 


by A. P. Young O.B.E., M.1.E.E., M.I.Mech.E., F.I.W.M., 
and L. Griffiths A.M.I.E.E., M.I.Mech.E. 


from leading booksellers 
lliffe & Sons Ltd. Dorset House, Stamford Street, London S.E.1. 
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Automatic and semi-automatic 


TUBE BENDING MACHINES 


The complete range of Hilgers Semi-Automatic and 
Automatic Tube Bending Machines is suitable for 
both right and left hand bending, and working speed 
is infinitely variable. When the machine is adjusted 
to lowest working speed the return movement always 
switches automatically to the highest return speed. 
Moving parts are completely enclosed and lubricated 
automatically by a central system, thereby cutting 
maintenance to the minimum. Many of these 
excellent machines can be seen in operation in the 
United Kingdom. 


SOLE AGENTS 


@vSO 


S Witemetel ies 
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BRIEF SPECIFICATIONS 
Type HE.38 Semi-Automatic Cold Tube Bending 
Machine with Combined Mechanic Hydraulic Drive 


Largest tube diameter approx. 1}"0.d. x 14 s.w.g. thick 
Number of bends per hour up to 250 





Types HYB.s50 & HYB.70 Hydraulic Automatic Cold 
Tube Bending Machines 


HYB.50 HYB.70 


approx. 2}” o.d. 


Largest tube approx. 2” o.d 
x §/64” thick 


diameter x §/64” thick 
Number of bends 
per hour ... up to 600 up to 450 





Type HDY.114 Semi-Automatic Cold Tube Bending 
Machine with Hydraulic Operation. 
Largest tube diameter 

114 mm. o.d. x § mm. wall thickness 


Number of bends per hour avesdieceadene up to 400 





AV Eres obb elem Mere) am Gree 


41-45 MINERVA ROAD, NORTH ACTON, LONDON, N.W.10 


Ltd 
600 








don’t let your despatch problems pile up! 


ABC Goobs TRANSPORT GUIDE 


JULY—DECEMBER ISSUE NOW AVAILABLE 


puts all the answers at your fingertips! 


Ata glance, the ABC GOODS GUIDE tells you the nearest, quickest means 
of despatching any kind of goods. Listed in town alphabetical order you'll find 
long-distance road haulage operators, parcels and local carriers, clearing houses, 
etc., as well as railway, air, coastal and other specialised services. ALL the 
transport information you require—for only 10s. a year. Order your copies of 
this vitally important reference NOW ! 


INVALUABLE TO TRANSPORT MANAGERS, DESPATCH MANAGERS AND ALL CONSIGNORS 


ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1. 
Please enter my order for cop'es of the JULY-DECEMBER 1958 and the 
JANUARY-JUNE 1959 issues of the ABC GOODS TRANSPORT GUIDE (at 10s. per 


set) for which | enclose remittance of 


NA~ié 


ADDRESS 


POST THIS 
ORDER TODAY! 


[Fed] NEW ! 





Single unit comprising | NDS 
12 volt Motor driving E.240 SLIDE RULES 


(MADE IN GERMANY) 


Exhauster complete with 
Solenoid and Base plate 


OlL FILLER OUTLET ,— E240 EXHAUSTER - BASE CASTING 
Sac 30 sumMER = /, ad / 
SAE 20 WINTER /*2VOLT MOTOR = / 12 VOLT 

) INTERMITTENT RATING / 





SLIDE RULE WITH ALL 
THESE 6 GREAT ADVANTAGES 


* Engine divided—durable—non-wearing. STUDENT MODELS 
% Body spring loaded against slide. ACCURATE, EFFICIENT 
% Colourfast-cannot changecolour with age. Se qlee, aaa ae 
%& Unbreakable—iong life expectancy. splendid for all student 
%*& Bevel of body utilised as scale—may be Purposes. 
used for pencil or ink layout. ; of difficulty epply: 
%& New ineffaceable constant table on plastic W.P ATTERSON 
label inlet on the reverse side assures & CO., LTD. 


good legibility. 
FEENY & JOH NSON LTD Obtainable from Drawing Office Dealers on ane 
and High Class Stationers. "(7 lines) 
134/136 EALING ROAD, WEMBLEY, MIDDLESEX 
Telephone: WEMbley 4801/2 Telegrams: Feejohn, Wembley RO SILER MEANS Cee 
DHB/7488 
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RIGHT UP OUR STREET! You don’t find these air compressor 


rotors being turned out every day. We've not been making them 


long ourselves. But we've been thinking about them for ages. 
In working out a manufacturing technique, our long experience in 
the production of accurate worm gears was an invaluable asset. 
We have now developed an entirely new machine for the exclusive 
production of rotors and high lead angle pump screws. 


If you've got a job of this sort... you’re right up our street! 


@ Holroyd 2ct1s 


90 YEARS OF GEARS With acknowledgement to James Howden & Co., Lid., 


Glasgow, for whom we made the above rotors. 


JOHN HOLROYD & COMPANY LTD., MILNROW, LANCS. TELEPHONE: MILNROW 55322 
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*REGD, TRADE NAME 


LIQUID POLYMER FOR COLD CASTING COMPOUNDS 


Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 
is poured and cured cold and does not undergo dimensional 
change during handling. It cures to a Resilient Rubber. 
USED: For casting seals and gaskets in place on various types of machinery; potting 
electrical and electronic components; in the manufacture of printing rollers and large 


detailed relief maps. 


Write Dept. NO/10 for full technical details. 


LONDON: 36-38 Kingsway, W.C.2  Tel.: HOLborn 2532/5 


MANCHESTER: 51 South King Street, 2 Tel.: Deanssate 6077/9 
Mi S | FEL & GO L I D BIRMINGHAM: 45 Newhall Screet, 3 Tel.: Central 6342/3 
2 N a * 


GLASGOW: 144 Sc. Vincent Street, C2 Tel.: Central 3262 





Li tieewesvten, tevureveeee beuserevtteredy 


a | for INCREASED DESIGN SCOPE, USE 
MAVIT TA OF LIGHTER SECTION MATERIAL, HEAVY 


DUTY ASSEMBLY, FREEDOM FROM WEAR 


DRAFTING MACHINES | CORROSION, STRIPPING & MOST OTHER 


THREAD TROUBLES... 


BWUPYDLLLLPTyeVvOnyyT VOT VCvTTYTY BRR 





4 complete range of 
Drafting Machines for 
Boards up to 50 feet 
ng, both vertical and 
horizontal. 
e Adjustable Drawing 
Stands and Boards 


@ Mathematical Scales 
in various materials 


@ Surveyor’s Rods 


© 3D Drawing Boards 
(as illustrated) 


THE NEW 3D DRAWING BOARD WS ow 


—for true three-point perspective illustrations. Even the most 
complicated subjects can be produced quickly and easily by any 
draughtsman—no illustrating skill required. Perfected after four 
years research and tested under actual drawing office conditions 
the ‘Mavitta 3D’ has been received enthusiastically by the 
Automobile industry. ~ 4 
NB. The principle only is shown above but our catalogue and/or a 
demonstration will also prove the ‘Mavitta 3D’ invaluable for preparing 
factory process perspective illustrations for use by semi-skilled operatives 


(who would normally have difficulty in reading a print) 
Ask for free catalogue AEG.58 
a ee 


MAVITTA DRAFTING MACHINES LTD. Manufactured by: 
HIGHLANDS RD. - SHIRLEY - SOLIHULL - WARWICKSHIRE ARMSTRONG PATENTS CO. LTD « EASTGATE - BEVERLEY - YORKSHIRE 
Phone: Solihull 2231/2 Grams: Mavitta, B’ham. 
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‘SSEEGER CIRCLIPS... easy to fit and 360° safe!” 


One of the Sheepbridge Engineering Group 
Automotive Engineering Limited The Green, Twickenham, Middlesex 


Telephone: Popesgrove 2206/9 Telegrams: Motif, Twickenham 
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GEARS 


and even more 
complex shapes 
produced 

without machining 
with DURASINT 


Think of the savings you would make if you could 
eliminate machining! Impossible, you might think? No, 
not a bit of it. For so great are the advances made in 
recent years in powder metallurgy that it is now possible 
to produce a vast range of pieces in their finished state ! 


Sintered Simon says 
Save on SINTERED 


. 
MITITITITIL LCL eee ee eee ee 


. 
a . 
ote 

Pr  * 


eeeeeeee 
Peeeeceee® 


Already many manufacturers dealing in quantity pro- 
duction are taking advantage of these new techniques. 
And at Sintered Products Limited, still further applica- 
tions are being found daily to help industry achieve a 
faster, more economic production of parts. Perhaps 


they could help you ? Sintered Products Ltd. 


(One of the Sheepbridge Engineering Group) 
Hamilton Road, Sutton-in-Ashfield, Notts. 
Telephone: Sutton-in-Ashfield 590 Telegrams: Sintered, Sutton-in-Ashfield 


Our Representative will gladly call to discuss your particular problems. 
Or write for the DURASINT booklet giving you full details to: 





—_— 
WHEN THE DRIVING POWER IS FRACTIONAL... 


a 


What we mean 


by a standard range 


BTH fractional horse-power motors are made in 
a wide range—a wide range of mountings, « 
range of different enclosures and fitungs, and a 
range of special-purpose types of which those 
illustrated form only a small selection. There is 
virtually a standard motor for any job. They are 
made in sizes from one-thousandth horse-power 
There are base or cradle ngs ; 
Spigot, resilient, ring of automatic tension 
mountings ; horizontal, verucal and * any-angle- 
you-want " mountings. There are AC motors, 
DC motors; geared units, auto-belt tension 
units; flame-proof or drip-proof enclosures ; 
for high, low or medium speed applications at all 
standard voltages. Designers of machinery there- 
fore have not only the widest field of choice 
but can take full advantage of standardisation 
and interchangeability 





UDAL Press Unloader and 
Loader give four-fold saving. 





1. LABOUR SAVING 
The Untoader 
either replaces an 
Operator at back 
of Press or enables 
the front Operator 
to concentrate 
solely on feeding. 
2. TIME SAVING 

The Loader permits 
continuous feeding 


. P. UDAL LTD., 
interlock Works, 


Court Read, 
Birmingham 12. 
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with the minimum 
of Operator move- 
ment. The two 
units together on 
a Press running at 
15 r.p.m. will give 
a production rate 
of 800 per hour 
with one Operator. 
With manual load- 
ing, two Operators 
would do well to 


reach 360 per hour. 


3. VERSATILITY 

Easy change over 
from one job to 
another. Mounted 
on castor wheels 
with built-in height 
adjustment, the 
Units can be rolled 
clear for tooisertt- 
ing or moved to 


CLI 


another machine 
and re-set within 
minutes. 


4. ECONOMICAL COST 
Relative to the 
savings in produc- 
tion costs from the 
use of these Units, 
their prices includ- 
ing installation, are 
attractive. 


Telephone: 
CALthorpe 3114. 





* Fractional’ Advisory Service For Designers 


The long experience of BTH engincers with 
fractionals for all purposes is at the disposal of 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON CO. LTD., NEWCASTLE (STAFFS). ENGLAND 


on ALJ. Company 


aa Bia | 
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“ARO-BROOMWADE” 


For the loading bay there is no better 


Hoist than the “ ARO- BROOMWADE” 
Pneumatic Hoist—measuring only 10}” x 
5” diameter—highly efficient, economical 
and easily handled, it can lift weights up 
to 1 ton. 

Available also in } ton capacity. 


A wide range of stationary air com- 
pressors is available for the supply of 
compressed air. 


Write for full details. 





~~? 


BROOMWADE” 
AIR COMPRESSORS & PNEUMATIC TOOLS 
Your Best Investment 


BROOM & WADE LTD - P.O. BOX No. 7 + HIGH WYCOMBE - ENGLAND 


Telephone: High Wycombe 1630 (10 lines) Telegrams: “Broom”, High Wycombe, Telex 





577 SAS. 
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The Automotive Chassis High-Speed Combustion 
Engines 


Without Power Plant. 3rd Edition. skeet 
An authoritative exposition of Ameri- 16th Edition. 
First published in 1912, this well-known 


can automobile practice. This valuable 
standard textbook covers American 


P. M. HELDT S.A.E. book deals comprehensively with all ; 
aspects of frames, springs, axles, practice in the most comprehensive 





manner. All aspects of the subject 
are covered in great detail, including 
the design, production and testing of 
all types of petrol engines. Profusely 
illustrated, this book is a complete 
treatise on current American practice 


T C , : 83” 5”. 776 pp. 521 illustrations 
orque Uonverters or 100s. net. By post 101s. 9d. 


‘ wheels, tyres, drives, steering gear, 
explains brakes, universal joints and differential 
gears. 84” 5”. 616 pp. 400 illustra- 

tions. 75s. net. By post 76s. 9d. 


principles and 


et > ae 
P l'ransmissions High-Speed Diesel Engines 


° ° Sth Edition. 7th Edition. 

un the American Describes the principles and operation For Automotive, Marine, Railroad and 
of all modern American types of auto- Industrial Use. A guide to American 
- mobile clutches and gearboxes. Fric- practice in diese! engines of the auto- 
automobile tion, automatic, hydraulic and electric motive type. Design, fuels and fuel 
clutches are dealt with, and the chap- injection cqyuipment, supercharging, 
P ters On power transmissions include lubrication, operation and maintenance 
industry electric, hydrostatic, hydro - kinetic, are among the subjects dealt with, and 
. automatic and pneumatic systems. there is also a chapter on gas turbines 
84” 5”. 476 pp. 285 illustrations 8)” x 5”. 472 pp. 288 illustrations 

65s. net. By post 66s. 9d. 60s. net. By post 6ls. 9d 


From leading booksellers, or direct from:— 


JILIFFE AND SONS LIMITED - DORSET HOUSE STAMFORD ST., LONDON, 








For the feeding of small components to automatic machines cf ali descriptions. 
Components are fed out in single file in correct alignment to be received by the 
machine. Race of feed variable, easily set to suit the particular job. 

Feed tracks can be designed to handle awkwardly shaped components in the 
manner required 

Bow! Feeders available in a range of sizes from 6° to 36° diameter. 

Send tor leaflet No. 160 


MANUFACTURERS OF VIBRATORY FEEDING AND ELEVATING CQUIPMENT 


FOR POWDERS, GRANULES, ETC COLLIER BCOLLIER LTD. WORM DRIVE 


VALLEY PRODUCTS (ve) LTD north Moreton, owcor, MIOSE CLIP 


vattey mone tTowaenrecs | BERKS. - - ENGLAND Phone: DiDcot 2046. 
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EBERSPACHER 
TURBOCHARGER 


LE 


Mt 


SINAN 


IS 


HOA 


SoM 


= 


power economically 


with complete reliability 
more and long life 


SIMMS MOTOR UNITS LIMITED 


OAK LANE, EAST FINCHLEY, LONDON, N.2 
Telegrams: Simotunit, Eastfinch, London Telephone: FINchley 2262 (20 lines) 


AND BRANCHES THROUGHOUT THE COUNTRY 


$c7 
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VAUGHAN BROS’ LTD, 


EAGLE WORKS - WHELENWALL - STHEFES. 


CALIBRATED JETS | ed 

| There’s no limit 
pi to the versatility of 

Amal Limited make jet-calibrating machines for checking 


carburetter petrol jets to conform to British Standard 
Noa. 720 of 1948. Amal Limited are equipped to manu- | R I C H A R D S 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits | 

under specified conditions. ‘Amal’ calibrated jets find Precision 

many applications for metering the flow of other non- 


viscous liquids, and also of gases such as town gas, | Repetition Machining 


butane, propane, methane, etc, 


We are equipped for machin- 
ing on Single and Multi 
Spindle Autos from }” to 3” 
diameters in Free Cutting 
Mild Steel, Brass, Alloy Steels, 
etc., Turning, Milling and 
Grinding capacity available. 





CHARLES RICHARDS & SONS, LTD., 


P.O. Box No. 23, Darlaston, Wednesbury, South Staffs 


Phone: James Bridge 3188 (8 lines) P.B.X 
Wires: “Richards” Darlaston 
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CORRUB 


CORK RUBBER 


A New Resilient pares Material 
for Exacting Applications 


Coopers Corrub is a high-grade Cork and Synthetic 
Rubber composition lt is dimensionally stable and has a 
Pp y 
good solvent resistance. 


Corrub combines the compressibility of Cork and the 
recovery properties of Rubber, without the “‘side-flow’’ of 
Plain Rubber It has excellent resistance to fatigue and is 
therefore ideal for applications subject to frequent opening 
and resealing 


Corrub is available in various grades and thicknesses to 
SPEC. DTD762 


COOPERS MECHANICAL JOINTS LIMI 


LIVERPOOL ROAD SLOUGH BUCKS Telephone 24511/5 


TECHNICAL ENGINEERS ARE AVAILAB 


TITCHFYELD 


SPRINGS FOR 
RELIABILITY 


SPECIALISTS IN ALL VARIETIES 
OF SPRING FITTINGS FOR THE AUTOMOBILE TRADE 


PRODUCTS 


LITCHFIELD BROTHERS Lrp 


BROADH OLME eS oe RS Sw IR iE 
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SHES 


3” TO 10” BORE 
HARDENED 


AND 
GROUND 
ALSO 
UNHARDENED 
By 
The Bush People 


SEND US YOUR ENQUIRIES 
Established 35 yeors 








LAWRENCE Bros. MILLWARD LTD. 


WICKERSLEY 


ROTHERHAM 





INFRA-RED 
PAINT REPAIR 


For further information 
write for publication P.H.3199 


THE GENERAL ELECTRIC CO. LTO. 
MAGNET HOUSE, KINGSWAY, LONDON W.C.,2 


WHERE THERE'S A RUGGED JOB 


THERE'S EVERY REASON FOR 


SINTERED METAL 
FRICTION MATERIALS 
Second to none for 

OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION 


Manufactured by SINTERED PRODUCTS LTu 
Sutton-in-Ashfield, Notts. 


Sole Distributors: SMALL & PARKES Ltd 


HENDHAM VALE WORKS . MANCHESTER 9 
COLtrHursr 25/1 
London Office: 76 Victoria Street, $.W.! - ViCToria 1845/6 
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Very often our design engineers can improve 
the structural form of your castings, and at 
the same time reduce complexity and cut 

costs. That way you'll get cheaper, more 

sound castings of unequalled quality 
and accuracy. This technical teamwork 
can tackle a// your casting problems 
—and solve them. 


CASTINGS FROM A FEW 
OUNCES TO 10 TONS 
in phosphor-bronze, gun-metal, aluminium- 
bronze, manganese-bronze, and light alloys 


Precision machined bushes and bearings 
' 


Specialists in high-tensile aluminium- 


bronze castings, centrifugal-cas whee! 


blanks, and chill-cast rods and tubes 


Continuous cast phosphor-t 
to 12 feet lengths 


NON-FERROUS CASTINGS 
HIGH-DUTY IRON CASTINGS—PRECISION MACHINED BUSHES & BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Heed Office: HANLEY, Phone: Stoke-on-Trent 22/84/5/6/7. LONGPORT, Phone: Stoke-on-Trent 87303 


a 








-- 
= 
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Britain’s Roman Highways 


‘83, 


ERMINE STREET 





‘ 


When the Romans invaded Britain they were faced with the problem of 
creating suitable highways which would give their legions access to the 
ends of the country. Of the many they built the most important and famous 
were the Four Ways; Watling Street, The Fosse, Ermine Street, 

and Icknield Street. 

Ermine Street, the third of the Four Ways, was a direct road from 
London to Lincoln and on to Wintringham on the Humber. B; 

means of a ferry it made communication with Brough and York 

North of Lincoln another road diverged from it Westwards to 
Doncaster. Near London the Enfield Highway is part 

of the old road. 

In Lincolnshire, Ermine Street is known as a‘ ramper’ or 

* The Old Street.’ Like Watling Street and the Fosse Way, 

Ermine Street appears to have been paved from end to end 

Today the historic highway has become part of the main 

road transport system of the country. This system is about 

to be modernized so that the transport of the 

country may continue to flow evenly. 


ne 


* Richard Berry have P ncerned in improving 


‘ 


the passage nck th ' ! { Britam and the 
Vin CARRY OW BERRY 
STiia meelicuiaie j ept a t « products of thei 


ad spring factory 


RICHARD BERRY & SON, WEST BROMWICH, STAFFS. 
Tel: West Bromwich 1766-7-8. 





ONE OF THE (BROCKHOUSE ) companies 
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enmpeees LATHES 


Briefly the Woodhouse & Mitchell lathe is worth a place 
in every machine shop where economy of operation, 
accuracy, speed and reliability are primary considerations. 


Model ‘85’ 8)” Centre Lathe: 

10 H.P. motor, 12 spindle speeds 21-945 
r.p.m. Ideal for fast production, and tool- 
room work. Also made in 104” size. 





Model ‘70’ Junior 7” Centre Lathe: 

2 H.P. motor, 8 speeds, 30-437 r.p.m., also alternatives 
44-640 r.p.m., 50-750 r.p.m., 60-874 r.p.m. and (when 
fitted with 2-speed motor) 30-874 r.p.m. Sizes to 
admit 45”, 54” and 72” between centres. The cabinet 
base illustrated is optional. 


WOODHOUSE & MITCHELL 


WAKEFIELD ROAD - BRIGHOUSE - YORKS 











TELEPHONE: BRIGHOUSE 627 (3 LINES) 


-1F YOU MUST HAVE 


Seer 


Finest 


Gecthwp MALLEABLE 
CASTINGS 


SEND FOR DETAILS OF OUR FILM “‘“MODERN MALLEABLE”’ 


HALE. HALE tmireo ountey port 5104 








DES IGN or 


ACCIDENT. 


HEL 


THE BRITISH 
WIRE THREAD INSERT 


Whether for incorporation in a new design or for renewing a stripped 
thread, Cross wire thread inserts are simple, accurate and effective. 
Normally made in high carbon steel, hardened and tempered, they 
are also available in stainless steel for ferrous applications (not 
recommended for use with light metals), and in bronze for non- 
magnetic service. Send for full particulars. B.S.F., metric, 

B.S.P., B.A., Whitworth, Unified, etc. 


ICROSS | MANUFACTURING CO. (1938) LTD., BATH, SOM. 
Phone: COMBE DOWN 2355/8 - Grams: ‘CIRCLE’ BATH. 
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WITH PRECISION MADE HAND 


.. Equip with KING DICK, the hand tools 
with the tradition of constant quality, 
superb design and excellent finish. 


From the largest Constructional Engin- 
eering Tools to the smallest B.A. Socket Set, 
KING DICK inspection routine ensures the 
correct combination of selected steels, 
perfect balance and precise accuracy. 


BUY -e.) BRITISH ! 


vn GOON 


. KING DICK 


ABINGDON WORKS - KINGS ROAD 
TYSELEY - BIRMINGHAM - i1 


ANNOU 


NCING 


A MAJOR BRITISH DEVELOPMENT IN BEARING TECHNOLOGY 


Bearings are now available 
which operate 


* Completely dry or in most DU 
liquids 


Under heavy loads or high 


— 00 


At temperatures from —200 C. 
to +2650°C. 


In the presence of dust or DM 
abrasive particles. 


Nearly 1,000,000 of these bearings are already 


Three materials with different functions have been 
developed to assist those who wish to design machinery 
that avoids the use of lubricants. 


Thin steel strip with a porous bronze coating impreg- 
nated with a mixture of a fluoro-carbon (P.T.F.E.) and 
lead. Supplied in flat lengths or as finished bushes and 
thrust washers in a range of sizes. Available at low 
cost from stock. 


\ fluoro-carbon (P.T.F.E.) strengthened with special 
fillers and supplied in bars and tubes. A range of 
diameters is available from stock. Non-standard or 
irregularly shaped dry bearings can be simply machined 
from this material. 


A process of applying an adherent layer about .002” 
thick utilising the bearing properties of a combination 
of fluoro-carbon and molybdenum disulphide to the 
bearing surface of any ferrous part. Such parts must 
be sent to us for process. 


running in a wide range of mechanisms from The basic material we use in all these bearings is the ‘‘Fluon’’ brand 
gas turbines to textile machinery. of Polytetrafluoroethylene supplied to us by 1.C1. Ltd. 


DU is a new development based on our original DP material 
DU which it now supersedes, and provides three times the load/speed G | /\¢ | E Ra 


carrying capacity of its predecessor. 


Information sheets giving guidance on use, maximum loads, speeds etc., are available free on request. _T#L: PERIVALE 6611. TELEX: GLAMET, WEMBLEY. 


ALPERTON - WEMBLEY - MIDDLESEX 


THE GLACIER METAL COMPANY LIMITED 
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BIGGEST TIME € MONEY CAVER 
“© WORK CLAMPING 


ANY TYPE OR SHAPE 
OF WORKPIECE- 
STEEL-ALLOY~ 
WOOD-ETC 





These plungers can exert a 
pressure of from 800Ilbs—4 tons. : : 
Maximum pressure with Simultaneous 


smallest plungers plunger action 


1 Easily adaptabl Mini 
| POWER JACKS bain yo 8 ee to floor time. 


Can be used in groups of any number. 





LIMITED 
a et See Send today for illustrated brochureH/243 


TEL. BOXMOOR 3800 GRAMS: WEWSORBER, HEMEL HEMPSTEAD 








a . 
ae ” 


ONDO 
ee BRAND uy 


A WneD & LEADCOATED 


, MF! for the automobile | industry 


PARKER ! 
PAG KI NG | . ‘London’ Brand are worth specifying by name 


because of their superior ductility and general 

working-up qualities. Direct delivery in our own 

- | vehicles to all parts of Great Britain ensures that 

will see it across the World! | | Seite: “Geld aie. ink tab tn Quiet eoadiion. 


ituated with direct access by water to all the Stocked by leading Merchants. 
Thameside docks ... equipped for heavy 
handling—with acres of storage space . . . Parker 
Packing also offers the “know-how” and con- 
scientious care which provide maximum pro- 
tection for valuable exports. 
Parker Packing is a highly specialised organisation, 
developed and trained for the specific purpose of 
packing for export with effective economy. 
Get a fresh slant on your packing problems by 
calling in 


PARKER PACKING SHIMWELL & C? LtD 


—PROTECTS YOUR EXPORTS! MANUFACTURERS SINCE 
The Parker Packing Co. Ltd., WELLINGTON ROAD © LEYTON - LONDON « £.10 


Victoria Wharf, Grove Street, Deptford, S.E.8. Tel LEY 
Telephone TiDeway 6511 
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TORSIONAL VIBRATION 
NOW ACCURATELY MEASURED 


with the type G218 Torsional Vibration pick-up 


The robust Type G218 unit gives an output directly proportional to 
the angular displacement when used with the Southern Instruments 
frequency modulated system. It is particularly applicable to internal combustion 
engine crankshafts, camshafts, gearing systems, machine tool drives and all types 

of shafting. The Type G218 has no rubbing contacts or 
slip rings and contains no springs or fluids. It can be 
calibrated statically in its test position. The pick-up covers 
double amplitudes up to 4° and frequencies from 200 vibration/ 


minute upwards. 


SOUTHERN INSTRUMENTS OSCILLOGRAPH DIVISION 


Proprietor : Southern Instruments Ltd. 
CAMBERLEY, SURREY 


Telephone : Camberley 2230 (3 lines) 
Telegrams: Minrak, Camberley, England 











———__—| SINCE 1807 be 











FULLER HORSEY 


SONS & CASSELL 
teen & Ro) 40)-9e N44) 10) eee) pole), mu emcee Te 0b 4-Vies.1) 
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...a quarter of a tenth 


of a thou? 


This is the Delapena Horizontal Honing Machine 
Model HHM/1A. It is precision built—for precision 
operation. If the circumstances are right, 

it can work to limits as fine as -000025 of an inch. It is 
also widely and variously useful in the 

more normal applications in which limits a little less 
strict are in force. In correcting errors 

of taper, ovality and surface finish; in 

eliminating surface waviness and surface layers; 

in rectifying bore distortion after hardening, Delapena 
Equipment earns profit for engineering concerns 
large and small throughout the world. Semi-skilled 
personnel can operate Delapena Honing Machines. 


HORIZONTAL HONING 
MACHINES : 

For bores from 

“120” to 3-125° internal 
diameter and up 

to 12” in length. 


VERTICAL HONING 
MACHINES : 

For bores from 

"375" to 10” and up 

to 36” in length, 


PRECISION HONING EQUIPMENT 


DELAPENA & SON LIMITED 


Manufacturers of induction Heating and Precision Honing Equipment 


ZONA WORKS - CHELTENHAM - ENGLAND 


Telephone: CHELTENHAM 56341 


| 


. 


May we do 
your pressing 


For hot pressings and stampings—accurate 





well-finished and of consistently high 
quakity—come to Sutcliffe Speakman. We 
undertake machining where necessary and 

can work to limits down to 0005”. No quantity 
is too large, no job too 

complicated, no standard 


too exacting. 


In non-ferrous alloys 

including aluminium, brass, 
chromium-copper, cadmium-copper 
manganese bronze and nickel silver 
Also castings in gun-metal, 
phosphor bronze and heat-resisting 
nickel chrome alloys. 


SUTCLIFFE 
SPEAKMAN 


SUTCLIFFE SPEAKMAN & CO. LTD: Leigh - Lancashire « Tel: Leigh 94 
London Office: 2 CAXTON STREET. WESTMINSTER, S.W.1, TEL: ABBEY 3085 
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MEKELIT 
ceaneo Ne JOINT 


INDUSTRIAL 
LIGHTING 
UNITS 


For wall, bench or machine mounting. Catalogue sent free on request 


MEK-ELEK Engineering Ltd. 


MITCHAM Surrey. 


MiTcham 
17 Western Road 








AUTOMOBILE CHASSIS DESIGN 


| This book, published for AUTOMOBILE ENGINEER, provides a 


| automobile design apart from the prime mover. The second 
| edition contains chapters on the techniques of indepen- 
| dent suspension and chassisless construction, together with 
| material on methods of stress measurement, anti-corrosive 
| treatment of metals, 


By R. DEAN-AVERNS 


comprehensive survey of all the fundamental aspects of 


road spring design and stream- 
lining. Much of the emphasis is on the problems of the 
heavy commercial vehicle, but in general the work is applic- 

able to car design. 30s. net. By post 31s. 4d. 


associates 
ILIFFE | Obtainable from leading booksellers or from: 
TEC rea, BOOFS 


DORSET HOUSE, STAMFORD ST., LONDON, 58.E.1 
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MAGNETIC CRACK DETECTION 


IS SIMPLE AND SURE 


Even when too fine to be detected by any normal 
inspection method, surface cracks can be discovered 
immediately with Metrovick magnetic crack detection 
equipment. Developed primarily for tests on com- 
ponents produced in the company’s own factories, 
ranging from large forgings to small pinions, this 
Metrovick equipment is very simple in operation. Use 
is made of a special magnetic fluid which, after passage 
of the magnetising current, enables all cracks to be seen 
with the unaided eye. Most requirements in industry 
can be met from the standard range of Metrovick crack 
detectors. Special equipment can, however, be made 
to order. 

The Metroflux Type “S"’ universal magnetic crack detector is Please write for full technical details, 

an extremely flexible unit. It is of great value for testing and descriptive leaflets. 


components of large size or awkward shape, and for routine 
testing of mass-produced components. 








METROPOLITAN -VICKERS 


N/C201 





130 SHAFTS FACED AND CENTRED PER HOUR 


Facing 3° off each end and drilling 
4" centres in 23" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down 

to centres or recentring ‘nt diameter Standard 

ac m bar 

We also manufacture Rotary Cam Vices have mer diameter. 

and Profile Milling Machines, Short cit °o 5 > 

Thread Milling Machines, Multiple oa length handled 6°. 

Driiling Heads and Machines, Tapping 4 bed lengths to 

EN t N E E RING C0. LTD. Machines, Gear Tooth Rounding Standar to 14, 48 
Machines, Special Machine Tools for take wor up 


COVENTRY PHONE COVENTRY 88664 High Production or 77 long. 
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Classified Advertisements 


RATE 4d. 


PER WORD - 


MINIMUM 4/- 


Each paragraph charged separately. Box number 5 words plus 1/- 
Advertisements for the August 1958 issue should be to hand not later than first post 28th July 


FOR SALE 
10 BAYS of brand new adjustable ane 
Shelving, 72 in. —_ <x 34 in. wide x 12 in. 
deep, stove enamelled dark green, — un- 
assembled, six-shelf bay, £3 15s. Od. Sample 
delivered free Gey discounts. N. C. Brown 
Ltd., Eagle Steelworks, Heywood, Lancs. Tel. 
69018 {S613 
PATENTS 
THE Proprietor of British Patent No. 723,773, 
entitled “‘Fuel Injectors for Internal Combus- 
tion Engines,’’ offers same for licence or other- 
wise to ensure practical working in Great Britain. 
Enquiries to Singer, Stern & Carlberg, 14 E 
Jackson Bilvd., Chicago, Illinois, U.S.A. {5643 


THE Proprietor of British Patent No. 722,859, 
entitled “Automobile Parking Elevator,” 
offers same for licence or otherwise to ensure 
practical working in Great Britain Enquiries to 
Singer, Stern & Carlberg, 14 E. Jackson Boule- 
vard, Chicago 4, Illinois, U.S.A {5645 


‘THE Proprietor of British Patent No. 727863, 

relating to fuel atomizers for I.C. engines, 
desires to enter into negotiations with firms in 
the United Kingdom with a view to the com 
mercial exploitation of the invention. Enquiries 
should be addressed, in the first instance, to 
Philip S. Allam, 2 and 3 Norfolk Street, Strand, 
London, W.C.2 {5648 


‘THE Proprietor of British Patent No. 727082, 
entitied “Improvements in a Combined 
Control Device for the Brakes and Accelerator 
of a Motor Vehicle,” offers same for licence or 
otherwise to ensure practical working in Great 
Britain. Enquiries to Singer. Stern & Carlberg, 
14 EB. Jackson Boulevard, Chicago 4, Illinois, 
S.A [5649 


(THE Proprietors of British Patent No. 706,933, 
for “Machine Tools for Machining Brake 
Drums and the Like,” desire to enter into nego- 
tiations with a firm or firms for the sale of the 
patent, or for the grant of licences thereunder 
Further particulars may be obtained from 
Marks & Clerk, 57 and 58 Lincoln's Inn Fields, 
London, W.C.2 {5652 


TUITION 
.M.L.M.1., City and Guilds, A.M.I.Mech.E., 
etc., on “No Pass-No Fee” terms. Over 95% 
successes. For details of Exams. and Courses in 
all branches of Auto., Aero., Mechanical Eng., 
etc.. write for 144 page handbook — Free. 
B.1.E.T. (Dept. 643), 29 Wright’s Lane, London, 
W.8. (5553 





(No responsibility accepted for errors) 





North Staffordshire Technical College. 


Stoke-on-Trent. 


Principal: H. W. Webb, 0.B.E., D.Sc., F.R.1.C., 
M.1.Chem.£., F.1.Ceram 


ENGINEERING DEPARTMENT 


1. Applications are invited for the appointment 
of full-time ASSISTANT LECTURER, 
GRADE “B” to commence in September or as 
soon as possible afterwards. Applicants should 
be able to teach the subjects of the City and 
Guilds course in AUTOMOBILE ENGIN- 
EERING PRACTICE They should hold 
some recognized degree, certificate, or other 
professional qualification. Salary in accordance 
with the Burnham Scale for Grade “B”’ Assist- 
ants: £650 x £25—£1,025, with full additions 
for training, graduate qualifications and experi- 
ence, which may in some cases bring the 
maximum up to £1,225 per annum.” 

2. Applications are also invited for the post of 
full-time ASSISTANT LECTURER GRADE 
“A” to teach MOTOR VEHICLE WORK to 
commence in September. Applicants should be 
capable of teaching to at least the standard 
required by the City and Guilds for Motor 
Vehicle Mechanic’s Work and should preferably 
possess a full technological certificate in Auto- 
mobile Engineering Practice Salary in 
accordance with the Burnham Scale for Grade 
“A” Assistants: £475 x £25-—£900 per annum, 
with full additions for training, graduate 
qualifications and experience, which may in 
some cases bring the maximum up to £1,100 
per annum. 

Applications for both the above posts givin 
details of age, qualifications, training an 
experience, together with the names of two 
referees, should be sent to the Principal immedi- 
ately. Applicants should state clearly for which 
post they are applying. 

i. DIBDEN, 
Clerk to the Governors 


SERVICES OFFERED 
DESIGN Office Capacity available for Mech- 
anical and Production Engineering. Special 
Machines and Projects. Norris Brothers Ltd., 
53 Victoria Street, London, $.W.1. Tel.: Abbey 
5444. 


{5610 
SITUATIONS VACANT 

UTOMOBILE Engineer with flair for writing, 
for the editorial staff of “Motor Transport”’ 
and “Bus & Coach.” The ideal man: young, 
enterprising and ambitious; familiar with current 
goods and passenger vehicle design, including 
diesel engines; and will preferably have worked 
in a road transport fleet engineering department 
Good salary and prospects. Write in confidence 
to Philip Edwards, Editor, “Motor Transport,” 
Dorset House, Stamford Street, London, $.E.1 


{5650 
SITUATION WANTED 
A™M! MECH.E., now design section leader, 
with present company 10 years, seeks position 
with wider opportunities. Experience in complete 
chassis design, experimental and project work 
Good practical background and administrative 
ability. Age 44. Present salary £1,350. Southern 
England preferred. Box 6954, c/o Automobile 
Engineer {5651 
BOOKS 

WENTY-TWO bound volumes of “Auto 
mobile Engineer,’ 1939 to 1957 inclusive, 
also 1933 and 1934, also composite volume 
interesting selections over 1927-1938 £100 or 
best offer Carriage paid U.K Woolfenden, 
Crossmead, Bromham, Bedford [5647 




















JOHNSON & JOHNSON 
(Gt. Britain) Ltd. 


PERMACEL TAPES DIVISION 


Applications invited from experienced Sales- 
men with good contacts within the Motor Trade 
covering spray painting shops and Motor 
Garages engaged in Motor Body painting work. 

The successful applicant will be given a 
thorough training and then will be appointed to 
an area in London and South of England. 


His efforts will be supported by means of 
advertising and sales promotional work. He 
will be paid a good salary immediately on starting 
with commission and expenses. Car will be 
provided. Applicants, who should be between 
25 and 35, should write in confidence to the 
General Sales Manager, Permacel Tapes 
Division, Johnson & Johnson (Gt. Britain) Ltd., 
Slough, Bucks 














HIGH STRENGTH BOLTING! 


Structural Jcints 


Brochure on High 
Strength Bolting. 
availuble on request 


Samual , See 


Altrincham Street, Manchester | 


London Rep: W.Kelway-]N. E Coast: Fasteners 
Bamber & Co. Led.,JLtd., 2 Hall Se., Barnard 
Room 7, 70, Victoria] Castle, Durham. 
Street, London, $.W.1] Tele.: Barnard Castle 
Telephone :Abbey 6860 1 





dmSM.38 





For automatic and 
capstan precision parts—in any metal—to 
your own specifications . consult the 
specialist machinists. 

LF.V., DAL, D.LArm., 
Approved 


~ REPETITION 
PARTS from the 
BAR by ee whe. 


A.R.B. Fully 


Telephone: 
Broadwell 
1115 
(Alines) 
and 1757 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - 
ARERR SE NN TEE I 





SALES SUPERINTENDENT 
DAVID BROWN INDUSTRIES LIMITED 


wish to appoint a Sales Superintendent who will 
be responsible for all sales in the U.K. of the 
AUTOMOBILE GFAR DIVISIONS 
of the Company which are concerned with the 
production of gears and transmissions for the 
Commercial Vehicle and Automobile Industry 
The essential qualifications are a sound engineer- 
ing background, proved sales ability in a similar 
position and established high level contacts in 
the industries concerned The position is 
pensionable and permanent and will be located 
at the Company's main gear works in Hudders- 
field. The Salary envisaged will be commen- 
surate with the duties and responsibilities of 
the position. 
Applications giving full details of education and 
itions held should be addressed to the Chief 
ersonnel Superintendent, David Brown 
Industries Ltd., Park Works, Huddersfield 














COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 


Telephone: HOP 1784 LONDON, S.E.i 











new and revised edition 
AUTONOBILE BRAKES 


AND BRAKE TESTING 
emma Natta 


By Maurice Platt. 2nd edition 

Nowadays, every motorist or individual 
concerned with motor-vehicles should have 
some knowledge of brake mechanism. 
This new edition incorporates the 
technical information required by the 
automobile engineer with the fundamental 
principles that the general reader needs 

to know. Specially compiled so that 

even readers without a technical 

training can understand it, 

this new edition is an essential book for 
the driver and mechanic. Pitman's 
——S Maintenance” 


PITMAN 
Parker St., Kingsway, London, WC2 








DOWTY 


SYNTHETIC, 
NATURAL and 
SILICONE RUBBERS 
and TEFLON 


DOWTY ee SG a LIMITED 
ASHCHURCH - GLOS - Tel elirelar Tewkesbury 2271 





= 


IUM BRONZE CO.LTD. 
Wallows Lane-Walsall Staffs. iin: "asco: wacsaut 
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Norman Cycles Ltd 


Norman Cycles Ltd. had a masking 
and insulating problem on their 
hands. The insulation on the 
ejector tube arms of their ‘‘ Mag- 
netic Field" spraying equipment 
collected a gradual paint build-up. 
This accumulation of magnetised 
paint in time induced a short 
circuit — burning out the tube, 
which cost £11 to replace. 
Sellotape Polythene Electrical 
Tape wound round the tubes 
provided the ideal protection from 
burn-out. It not only insulated 
perfectly, but was simple to strip 
off and replace whenever the paint 
build-up approached the danger point 


Solving 


The wide range of Sellotape products allied to the industrial 
experience of our representatives enables us to solve a great variety of 
problems. Technical advice is free—why not have a word with 

the Sellotape man in your area? 


probiem of 


MASKING & PROTECTION TAPES 
protection / cays Sellotape is the Registered Trode Mark of Adhesive Topes Ltd. 


Sole Distributors in the United Kingdom 
The INDUSTRIAL SELLOTAPE DIVISION of Gordon & Gotch Ltd. 
™ 8-10 PAUL STREET, LONDON, E.C.2. Phone: BIShopsgate 6511. 


~ - 
- 


. 
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*“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 


be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


ea 
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AUTOMOBILE JULY 1958 
ENGINEER 


Sand cast in aluminium alloy. 
Diameter 493°, maximum depth 
19%", fettled weight 536 lb. 


and strength in BIRMAL 


This is a very special casting. Somewhere behind the 

creation of atomic power it has an important 

part to play in the production and processing of fuel. 

Birmal excel in large complex castings of this 

kind for both the atomic and the engineering industries. 

A background of more than half a century's 

experience lies behind their choice of materials and processes. 
The benefits of this knowledge and experience are 

available to all industries where the quality of castings count. 


You get more than a casting from a @|AMAL 


Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMIDB WORKS SMETHWICK BIRMINGHAM™M 40 





